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1872-1925 


F. E. Olmsted, or Fritz Olmsted as he was known to all his friends, 
was born in Hartford, Connecticut, November 8, 1872. He graduated 
from the Sheffield Scientific School of Yale University in 1894 and en- 
tered the U. S. Geological Survey. While working on a topographic 
sheet in the vicinity of Ashville, North Carolina, he met Gifford Pinchot, 
who was then forester for the Biltmore Estate and learned from him 
_ what forestry was and the need of it in this country. Mr. Pinchot 
must have impressed him with the importance of technical training, for 
Olmsted went abroad and during the years of 1899 and 1900 he studied 
under Sir Deitrich Brandeis in India and in Germany. 


When Mr. Pinchot took charge of the Division of Forestry in the 
Department of Agriculture and started to realize his vision of forestry 
in America, he gathered to him such men as F. E. Olmsted, Overton 
Price, Walter Mulford, E. T. Allen, Richard Fisher and E. M. Griffith, 
and Olmsted was appointed as an agent in the Division of Forestry, 
July 1, 1900. 


He, perhaps more than any of those early pioneers in the profes- 
sion, with the possible exception of Price, was one with Mr. Pinchot in 
the strength of his devotion to the ideals of the profession and the right- 
ness of the cause. Those were the days of the fights against a wasteful 
governmental public land policy, an intrenched and hostile lumber indus- 
try and an apathetic public opinion. The fore-runners of the organiza- 
tion, who were later to take over the actual management, were a group 
of men who were set to locating what remained of the public owned 
timber lands with a view to its reservation and systematic management 
in National Forests. From 1902 to 1905, Olmsted was in charge of 
this work and was made Assistant Forester in 1903. This was without 
any doubt the most important single line of work undertaken by the 
government forest service because it laid the foundation for the present 
National Forest system. Olmsted had a genius for getting the best out 
of men working under his direction being chary of orders, guiding his 
subordinates rather than instructing them and making every man feel 
and accept full responsibility. It is to his clear visualization of the full 
scope of the duty of the government to preserve for posterity vast tracts 
of properly managed forest lands and to his ability to get his men over 


the ground that the country owes, in no small degree, its present Na- 
tional Forest system. 


. 
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With the experience gained in the West during the days of bound- 
ary surveys, Olmsted was in a position to be one of the leaders in the 
Washington office when the Transfer Act of 1905 placed the National 
Forests under the newly created Forest Service, and his first work was 
to organize and build up an effective inspection system of which he was 
placed in charge as Chief Inspector of the Forest Service in 1906. Real- 
izing that the real problems of administration were, in their essence, 
local problems, he began the fight against long-distance and centralized 
administration. The first step was gained with the creation of western 
inspection districts and Olmsted became Chief Inspector of the Cali- 
fornia District headquartered in San Francisco in 1907. His battle was 
won the next year when the district administration system was inaugu- 
rated and he was made the first District Forester of the California dis- 
trict. He brought the district to a high state of efficiency during his 
three years’ service as its directing head and resigned from the Forest 
Service in June, 1911. 

Olmsted resigned from the Forest Service in order to get into the 
woods. His work had become more and more organizing and admin- 
istrative in character and he was hungry for the woods and for silvicul- 
ture. He went East and joined with Fisher and Bryant in Boston in a 
firm of consulting foresters. He worked in eastern hardwoods until 
a chance came in 1914 for him to set up for himself as a consulting for- 
ester in California. He organized the Tamalpais. Fire Protective As- 
sociation and was its directing head and was employed as forester by 
the Diamond Match Company to introduce and supervise conservative 
cutting on their California holdings. 

Of late years, Olmsted devoted much of his time to writing. Every 
forester in the country has been stirred by the philippics from his pen 
against forest devastation on private timber lands. They were the thorn 
in the side of the slack thinker, the complacent and smug forester and 
the lumberman whose only ideal was dividends. Almost as thoroughly 
as Mr. Pinchot had done in the early days on the subject of national 
forestry, Olmsted woke up the country to the need of private forestry. 

Professionally, Olmsted was an idealist and a liberal. He was 
the sworn enemy of political exigency and laisez faire in matters involv- 
ing professional principles. In his mind the forest and its welfare and 
its perpetuation were what mattered—not what some Senator wanted 
or what some lumber company stood to lose. With his passing, the 
profession has lost one of its leaders but it will always be clearer-think- 
ing and cleaner for what he contributed to it during his life. 
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THE DENDROCTONUS PROBLEMS 
By F. C. CRAIGHEAD 


Entomologist, in Charge of Forest Insect Investigations, Bureau of 
Entomology, U. S. Department of Agriculture 


The development of forest entomology in the United States has 
passed through several distinct phases. The more important of these 
consisted of the biological and systematic studies directed by Dr. A. D. 
Hopkins whereby an enormous amount of valuable data have been ac- 
cumulated and the more important insects have been described and 
classified. All of this was essential as a foundation for control and 
preventive measures. ‘These studies showed beyond doubt that the 
bark-beetles of the genus Dendroctonus are among the most serious 
insect depredators of our forests. 

Bark-beetle control projects were introduced along with these stud- 
ies and have been vigorously prosecuted during the last few years. This 
work is largely an effort directed toward the conservation of mature 
stands of timber, which has been the leading issue in the past, and for 
some time to come will still be an important consideration in entomolog- 
ical activities, particularly in the West. With the growing recognition 
of the fact that our future timber supplies are to be had, not alone by 
conserving present stands, but by growing future crops, however, it is 
time to determine what consideration must be given to insects in the 
application of silvicultural methods, particularly with the object of pre- 
venting rather than of controlling outbreaks. 

It is necessary to speak of the Dendroctonus problems in the plural. 
According to the habit of the species, their mode of attack and their 
aggressiveness they differ radically, and each of the more destructive 
species presents a distinct problem. It is absolutely impossible to make 
any broad generalizations for prevention or control of the genus as a 
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whole or even for any one of its species in different regions and in dif- 
ferent forest types. 

Several of the more important species are here discussed in some 
detail, something of what we already know regarding them being pre- 
sented and plans for future investigations suggested. 


THE WESTERN PINE BEETLE 


The Western pine beetle (Dendroctonus brevicomis Lec.) is 
morphologically a close ally of the southeastern species, the Southern 
pine beetle. Its habits, however, differ radically in many important fea- 
tures. The trend of recent studies convinces the writer that it is pri- 
marily what might be called a facultative parasite and that only under 
favorable and rather definite conditions is it really aggressive. 

Messrs. J. M. Miller, F. P. Keen, J. E. Patterson and H. L. Person 
have gone into considerable detail in their investigations of this insect, 
and large control projects have been conducted by the Forest Service 
in cooperation with the Bureau of Entomology. An enormous amount 
of information has been accumulated, much of it contradictory and ap- 
parently allowing few generalizations. The statements given here per- 
taining to this insect, its habits and control are largely based on the re- 
ports of these men. 

Relation of infestation to site. Generally speaking, the Western 
pine beetle appears to prefer overmature, slow-growing, decadent trees, 
particularly those on the poorer sites. Further studies may, in fact, 
demonstrate that sites one and two are rarely subject to epidemics of 
this beetle. The yellow pine forests east of the Cascades and those in 
the Klamath Lakes region and in southern California are very suscepti- 
ble, while such forests as the Stanislaus and Eldorado seem to be com- 
paratively immune. In both the Klamath Lakes region and the Chiquito 
Basin the heaviest losses appear to the writer to have been on the poor- 
est sites, and particularly was this true of 1924. Mr. Person is now 
devoting special attention to this phase of the problem, especially on 
timber sales areas where losses have been high. 

Another characteristic of this beetle, indicating its inability to thrive 
on the better sites, has been observed by Mr. Miller. To quote him: 

“In the case of D. brevicomis the sudden appearance of newly in- 
fested trees, either singly or in small groups all over the forest, usually 
indicates an incipient increase. When groups of from 10 to 50 in- 
fested trees occur it is an almost certain indication that the infesta- 
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tion is about to decline. At least. have been able to predict a decline 
upon this evidence with considerable success in several cases.” 

These larger groups are frequently on the better sites and among 
trees of more rapid growth. In these more vigorous trees Mr. Miller’ 
and Mr. Person have noted that during the period of attack a higher 
mortality of the insects occurs and subsequently a lower rate of emer- 
gence which probably account for the decline in the outbreak. 

When the forests over the entire range of yellow pine in Oregon 
and California have been more carefully studied from the standpoint of 
beetle infestation and classed according to type and site, it is probable 
that much more definite conclusions can be reached in regard to this 
feature. 

It is not intended to give the impression that this insect cannot kill 
thrifty trees, for it undoubtedly does so when favorable conditions have 
allowed an unusual increase in its numbers. Even the species of [ps 
which normally attack only dead trees will kill great quantities of living 
timber when favorable circumstances have increased their numbers suf- 
ficiently. An excellent example of this now exists in the Inyo National 
Forests following the windfall of 1921. 

Rate of growth of infested trees. General observations indicate 
that the Western pine beetle normally attacks the more slowly growing 
trees, although measurements of a sufficient number of infested trees 
to verify this have not been compiled. Observations in the Chiquito 
Basin indicate that after trees have reached the age of approximately 
120 years, the rate of growth decreases and continues to do so for some 
years, until they succumb to brevicomis attack. Maturity and slow 
growth are in a sense synonymous. From the standpoint of profitable 
rotation, however, maturity occurs many years before the age of ex- 
tremely slow diameter increment when the trees become susceptible to 
attack. This would suggest that once an area is under management the 
adoption of a short rotation, and a cutting practice to encourage more 
rapid growth, would largely prevent losses from the beetle. 

Periodicity of epidemics. Since 1914 Mr. Patterson has conducted 
an annual survey to determine the bark-beetle losses on the Rogue River 
watershed. Another area in the Klamath Lakes region has been sim- 
ilarly cruised since 1916, and Mr. Miller has kept records on forests 
adjacent to Northfork, Calif., since 1917. It is still too early to state 
if epidemics occur with a definite periodicity, though all indications are 
very suggestive that such is the case. Recently Mr. O. J. Hauge has 
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been studying these records to determine if there is any correlation with 
rainfall. The information already collected is very significant as well 
as the fact that the losses from the summer generation of 1924 are ex- 
tremely high, following the general drought of the preceding winter and 
spring. Besides this periodicity, a sudden increase in infestation may 
take place within more local limits. Such was the case on the California 
National Forest. Here Mr. Miller found that, following a windfall in 
December, 1920, which included 15,000,000 board feet of yellow pine, 
the infestation throughout the surrounding region remained in a low 
“endemic” condition during the season of 1921, but that in the summer 
of 1922, the second season after the windfall, it suddenly increased 700 
per cent. In 1923 it dropped back to normal, subsiding as suddenly as 
it had developed. Although the causes of this outbreak are obscure, 
subsequent studies by Mr. Person indicate that the quantity of beetles 
breeding in the fallen trees alone does not satisfactorily explain the 
sudden increase in 1922. Some combination of factors, including the 
breeding of beetles in the windfalls, and a temporary checking of the 
growth of the trees, seems to be the more reasonable explanation of the 
outbreak. 

Interrelation of infestation and forest fires. It has been known for 
some time that fire-scorched trees offer a great attraction for this beetle. 
Invariably the infestation increases following a light burn, while at the 
same time it decreases in the surrounding forest. Mr. S. B. Show and 
Mr. E. F. Kotok of the Forest Service and Messrs. Patterson, Miller 
and Keen of the Bureau of Entomology have all collected definite figures 
illustrating this. Mr. Miller has noted that the year following such a 
concentration a sudden marked decrease in the number of infested trees 
occurs, due to the high mortality of the broods. If outbreaks occur dur- 
ing drought periods, the fires that are coincident will no doubt tend to 
check excessive multiplication of the beetles. This attraction and mor- 
tality of the beetles on burns suggest certain possibilities in developing 
more effective control operations. 

Conditions affecting brood development. It is evident that an in- 
crease in the beetle population of any forest, excepting that resulting 
from flights, must come about through the development of a higher per- 
centage of the brood. Considerable work has been done by our western 
forest entomologists in determining the ratio between the numbers of 
beetles attacking and the number of progeny emerging under various 
conditions. Much valuable information has been obtained but more is 
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needed before definite conclusions can be drawn. These studies and 
observations of brood development have shown that very definite con- 
ditions are necessary for maximum brood development. From felled 
trees, sawlogs and tops, a very low percentage of emergence occurs 
Fire-scorched trees are rarely attacked if all the needles are burned off. 
When half the foliage is destroyed poor emergence results. Trees that 
are merely scorched on the lower stem afford more favorable conditions 
for development of the broods. “Black jacks” develop small broods. 
The emergence of the summer generations is always greater than tha: 
from the overwintering broods. Trees defoliated by the pine butterfly 
in central Idaho were being attacked by this beetle in the summer of 
1924 but the beetles did not establish themselves. Trees attacked by the 
summer generation of 1924 at Klamath Falls, Oreg., showed an unusu- 
ally high percentage of emergence. This all indicates not only that very 
definite requirements are necessary for normal brood development but 
that only under the most favorable conditions can actual increases occur. 
It also suggests that the water content or sap concentration of the 
phloem is the critical factor. In all cases where high mortality of the 
beetle occurs, either excessive moisture or desiccation obtains. Mr. Pat- 
terson and Mr. W. D. Edmonston have shown that it is possible to in- 
duce attack on living trees by caging infested bark at their bases. These 
beetles in attacking produce an attraction and others concentrate above 
and kill the tree. These experiments did not prove successful on all 
trees tested, however, indicating that other factors were operating. 
These studies also showed a very high mortality of the beetles during 
the initial period of attack. Systematic experimental studies with fell- 
ed, girdled, fire-scorched and defoliated trees, as well as with trees 
treated to produce conditions simulating drought and excess moisture, 
are necessary in order to obtain further information on these problems, 


Results of control work. During the last 15 years the Forest Serv- 
ice, cooperating with the Bureau ‘of Entomology, has conducted a great 
amount of control work. Messrs. Ralph Hopping, Miller, Keen and 
Patterson have directed the entomological features and analyzed the re- 
sults. Approximately $300,000 has been spent in the treatment of 75 
million feet of infested timber. First, the percentage theory of control 
was advocated and tested; later the treatment of all infested trees was 
attempted, and finally, this thorough initial work was followed up by 
maintenance control. Some projects gave excellent results the follow- 


ing year, though, in a few instances, an increase in infestation occurred. 
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The great disparity in the results obtained certainly indicates that some 
other factors have more effect on the infestation than direct control op- 
erations. 


The theory that killing the broods in a large percentage of the trees 
will reduce the infestation to just such an extent sounds reasonable. It 
_ does not, however, take into consideration the fact that under favorable 
conditions these insects have extraordinary powers of multiplication and 
that under these same conditions possibly fewer beetles are required to 
overcome the resistance of the tree. Even with the most carefully exe- 
cuted work it is rarely possible to treat more than 80 per cent of the in- 
festation. The other 20 per cent, under optimum conditions for attack 
and development, might readily offset such a reduction. For some time 
Mr. Miller has been doubtful of the effectiveness of this method of 
fighting the Western pine beetle. He has stated his objections as fol- 
lows: (1) This type of control work is expensive; (2) uniformly 
successful results have not been secured, and (3) the results are not 
permanent. 

One feature of a large experimental project in the Sierra National 
Forest was an attempt to exterminate the beetles on a unit of 3,600 acres 
by keeping up a continual patrol and treating all trees as soon as they 
could be located after attack. After three seasons of this intensive work 
the loss in 1924 was higher than in preceding years, but many of the 
dying trees contained very few beetles. The flathead (Melanophila) 
was more in evidence than brevicomis. These results seem to suggest 
that the trees continued to die even though an actual reduction in the 
beetle population was brought about by persistent control. 

The large Klamath Lakes control project directed by Mr. Keen 
has shown some peculiar discrepancies. The reduction following con- 
trol bears no correlation to the percentage of infestation treated, and 
the summer infestation of 1924 has exceeded that of previous years even 
on some areas where the most intensive work was done. Fall control 
work on this project gave uniformly better results than spring work, 
although the latter was just as thoroughly carried out. A partial ex- 
planation may be that the late burning just before the spring flight at- 
tracted beetles from surrounding territory. It is well known that the 
treatment of trees infested by the Southern pine beetle during or just 
previous to the flight results in a concentrated attack about that point. 


Future investigations. In an attempt to generalize from all the evi- 
dence that has been collected, the theory is advanced that the Western 
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pine beetle is primarily adapted to killing overmature or weakened trees, 
that trees on the poorer sites are particularly susceptible, and that the 
beetles’ ability to increase in numbers is conditioned by physiological 
changes in the trees brought about by deficiency in rainfall or opening 
of the stand which allows greater desiccation. In other words, it is de- 
pendent on the exact condition of the host. It may even be possible 
that the insect is not killing more than the annual increment of the for- 
est, when large areas are considered over 10 or 20 year periods, 
and that we are attempting the impossible in striving to protect the old 
and decadent in entire opposition to Nature’s methods. There is no 
doubt, however, that successful management of the western yellow pine 
is just as intimately tied up with this beetle problem as it is with fire 
or with the silvical characteristics of the tree. 

It is clearly evident that future progress in the application of pre- 
yentive and control measures is dependent on the determination of the 
relation of these killings tothe annual increment, and on a determina- 
tion of the conditions responsible for an increase in the beetle popula- 
tion. Many of the preceding statements also need more data to sub- 
stantiate or disprove them. 

It seems that it will be best to select one or two large areas, such 
as the Chiquito Basin, and concentrate all major investigations there. 
Such a plan will permit a more thorough comprehension of all the in- 
terrelated factors. The necessary modification of the results secured 
here for application to other forests should not be difficult. 

Substitutes for control. Should the theories here advanced prove 
to be substantially correct, abandonment of control work will be neces- 
sary except in special cases. The bark-beetle activities on areas which 
will be inaccessible for many years can be regarded as a less serious men- 
ace.. Management plans in accessible timber will require certain modifi- 
cations based on a consideration of the insect factor. Such consideration 
will not affect better sites such as I and II. On the poorer sites 
clear cutting should be practiced or a smaller reserve should be left and 
these trees should be the most vigorous in the stand. This practice may 
necessitate first a preliminary light cutting to establish reproduction. 
Clear cutting by narrow strips or small groups, which is in effect the 
practice of this beetle, may solve both the problem of losses to the re- 
serve stand and that of the establishment of reproduction. Continuous 
logging operations which will require smaller working circles will be a 
great help. Slash disposal will not be necessary from the standpoint of 
this insect. 
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THE BLACK HILLS BEETLE 


The Black Hills beetle is probably the most aggressive of all the 
species of the genus. A few days’ ‘observation of an outbreak of this 
insect will convince the most skeptical that it makes no discrimination 
as to the character of trees it attacks, preferring, if anything, thrifty sec- 


- ond growth, though large mature trees are readily acceptable. Attacked 


in the fall, the tree dies slowly, owing to the perpendicular egg tunnels 
and the slow extension of the transverse larval mines, which do not com- 
pletely destroy the phloem until late the following spring. 

During “epidemic” status the infestation occurs in groups which 
are enlarged from a center, the emerging beetles attacking ‘all adjacent 
trees with almost no discrimination excepting possibly the smaller sup- 
pressed trees and the old, overmature trees at the edge of the forest. 
These groups frequently coalesce or become of such a size that the liv- 
ing timber on entire sections or even several adjacent sections is prac- 
tically wiped out. It is not unusual for the adults emerging from a large 
group to migrate suddenly, probably some little distance. On the Dixie 
National Forest an infestation was estimated at approximately 1,000 
trees per section in 1922. Apparently a good emergence took place in 
1923 but the new attack did not much exceed 50 trees per section. 

Measurements on the Kaibab National Forest showed that trees 
making remarkably fast or extremely slow growth were equally sus- 
ceptible, provided they were within the range of attack. Further evi- 
dence of the trees’ vigor is indicated by the large pitch tubes. All ob- 
servations indicate that this beetle requires living trees in order suc- 
cessfully to develop the new brood. However, it readily attacks felled 
trees and various trap trees. Preliminary experiments indicate that an 
excess of moisture or rapid drying produces high mortality; also, that 
the limits of optimum conditions for brood development are much more 
restricted than with the Western pine beetle. Little is known as to 
whether there is any relation between outbreaks and weather conditions. 
There is apparently no attraction to fire-scorched trees. 

Under endemic conditions the losses from this beetle are practically 
negligible. The infestation is then well scattered through the forest, old 
mature trees of slow growth, suppressed trees and especially those 
struck by lightning being selected. 

Control operations. With a beetle of this extremely aggressive 
type, where ability to kill trees depends entirely on numbers and mass 
attack, direct control measures should be highly effective. This has been 
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amply demonstrated on the Kaibab National Forest by recent operations 
directed by Mr. Keen and Mr. W. D. Edmonston and there are even 
more promising possibilities which are still in the experimental stage. 
Owing to the restricted conditions necessary for optimum brood devel- 
opment it seems possible that effective control measures for this beetle 
will require merely felling the trees shortly after attack. Such pro- 
cedure would permit control work to be conducted during the fall and 
winter months when other duties in the forests are less pressing. In 
addition, by systematic surveys, a small crew could locate and treat in- 
cipient infestations before they assumed alarming proportions. Mr. Ed- 
monston’s observations in Colorado and recent examinations in the 
Dixie, Powell and Kaibab Forests suggest that it is possible to prevent 
epidemics by a limited amount of logging, well scattered through the 
forests. This is due to the attraction felled logs have for this species 
and the inability of broods to develop normally under the condition ob- 
taining in these logs. 

Future investigations. The Kaibab National Forest offers an ex- 
cellent area and an unusual opportunity for continued investigations of 
the Black Hills beetle. The past outbreaks (referred to later) should 
be accurately dated and estimates made of the losses from the more re- 
cent killings. Studies of the development and growth characteristics 
of new stands replacing those killed by the beetle will undoubtedly give 
valuable information that can be utilized in the formulation of plans of 
management. Further biological studies of the beetle and experiments 
with trap trees and felled and girdled trees will add greatly to our 
knowledge of the conditions favorable and unfavorable to brood devel- 
opment and make possible more practical and economical control 
methods. 

THE MOUNTAIN PINE BEETLE 


In many respects the mountain pine beetle resembles the Black 
Hills beetle. Its ability to kill entire stands of lodgepole pine, white 
pine, and occasionally yellow pine, has been amply demonstrated by sev- 
eral long continued and extensive outbreaks. The epidemic in northern 
Idaho and Montana, which began about 1909 and still shows no abate- 
ment, even surpasses for continuity of activities any records we have 
of the Black Hills beetle. However, a decided preference is shown for 
mature timber and it is doubtful if an epidemic can really develop in 
any other than a fully mature stand. Lodgepole pine occurring in a 
mixed type is particularly susceptible after the intolerant species become 
dominant. Rarely are trees under 8 inches in diameter attacked. 


f 
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In the sugar pine belt of California this insect acts in an entirely 
different manner, as though it might be really another species. The at- 


‘tack is more scattered, and is confined chiefly to the larger, probably 


overmature trees, resembling in many respects that of the Western pine 
beetle. 


Our present knowledge of the bionomics of this beetle indicates 


that it differs little from the Black Hills beetle. It is very exacting in 


requirements for brood development, is particularly susceptible to dry- 
ing of the bark, and in the lodgepole pine of the northern Rockies lit- 
tle emergence takes place in that portion of the tree above the snow 
line. It is not easily attracted to trap trees except large, thick-barked 
white pine logs, though fire-scorched trees seem to offer more attraction 
than in the case of the Black Hills beetle. 

The possibilities of control by drying the bark of infested trees 
have already been tested in a series of felling and girdling experiments 
during August and September, 1924. The results will not be ascertain- 
able until later. 

The susceptibility of mature timber seems to offer some hope that 
increased utilization, to the extent that is now possible in certain forests 
of District One, will produce conditions unfavorable to epidemics of 
this species. 

THE SOUTHERN PINE BEETLE 


From the standpoint of aggressiveness and ability to destroy thrifty 
timber the Southern pine beetle is a close rival of the Black Hills beetle. 
When, however, we consider that it is at present attacking chiefly sec- 
ond growth stands, timber of a high stumpage value, its depredations 
are far more serious. This species differs from all others in its decided 
periodicity. It is either abundant, working in groups, and destroying 
up to 50 per cent of the trees over wide areas, or, in the years between, 
so rare that it is difficult or impossible to find specimens. Having from 
three to six generations annually when conditions are favorable, it mul- 
tiplies with phenomenal rapidity and then disappears just as suddenly. 
These outbreaks occur during drought periods or whenever an inch or 
more deficiency in precipitation occurs during the growing season. Out- 
breaks start in groups on ridges of southern exposures, and rapidly 
spread. The new generations emerging from the dead trees show the 
same habit as the Black Hills beetle of migrating some little distance to 
start a new group of infested trees. Stands under 25 years of age are 


rarely attacked. 
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As far as we know this beetle does not breed in slash or felled trees. 
How it reacts to trap, girdled, or fire-scorched trees, or just what con- 
stitute most favorable conditions for brood development is not definitely 
determined. It is evident, however, that some peculiarity of living tis- 
sue is necessary; and that some abnormal physiological condition re- 
sulting from drought, possibly increased sap density, is essential. This 
may be only a mechanical reduction in the water content of the phloem ; 
for heavy rains following shortly after attack effectively kill all stages 
of the developing insects as well as the parent adults, apparently by a 
simple drowning process due to an excess of water. Because any cut- 
ting during the flight period in epidemic years forms a decided attrac- 
tion, Dr. Hopkins has advocated curtailment of all control work or 
cutting during the summer season. Turpentined trees seem no more 
susceptible than round trees. 

Control measures. Direct control work seems effective to a cer- 
tain degree, though the results of such work have not been critically 
compared with what has taken place on untreated areas. By frequent 
and close inspection of the forests during unusually dry periods, incip- 
ient outbreaks can be detected and early control work will possibly be 
of benefit. On the other hand, the almost uncanny ability of this insect 
to increase enormously makes one skeptical as to the effects of these 
methods and suggests the futility of such a weapon in combating the 
potent forces that appear to be at work. 


Future investigations. The depredations of this insect during past 
years have clearly demonstrated that it is going to be a real menace to 
the growth of future stands of these Southern pines: shortleaf, loblolly, 
pitch, table mountain, Virginia, slash and, least of all, longleaf. There 
is, therefore, imperative need for further investigation of the depend- 
ence of the Southern pine beetle on drought conditions and efforts to 
ascertain how this condition affects the trees and the development of 
the broods. 


Here again it seems essential to designate an area of considerable 
size (or, better, several smaller areas, because of the scattered occur- 
rence of the timber) on which systematic annual surveys of the losses 
from this beetle may be conducted. The relation of incipient outbreaks 
to conditions of site should be noted, records of precipitation should be 
obtained, and continuous records should be made of the sap concentra- 
tion of the phloem and the relation that this bears to precipitation. 

Periodic girdling and felling of trees will furnish information on 
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the attraction which trees thus treated offer for this beetle, and, if attack 
is obtained, much of value on brood development may be learned. 

The dates of old outbreaks can be determined by the pitch pockets 
on surviving trees and by the increased growth after liberation. This 
is particularly true of white pine and table mountain pine which are fre- 
quently attacked unsuccessfully. A study of weather conditions as 


~ shown in ring growth on an area where two or three outbreaks have oc- 


curred might supply much valuable information. 

There is also a need for more exact observations of the part played 
by this beetle in reducing the stands of shortleaf pine (the most sus- 
ceptible tree to its attack) and thus encouraging inferior species of trees. 


ENDEMIC AND EPIDEMIC STATUS OF INFESTATION 


Forest entomologists speak of the bark-beetle conditions of any 
forest as “endemic,” i. e., normal infestation, or “epidemic,” the latter 
indicating that the insects are killing higher percentages of timber and 
are really aggressive. Miller defines a normal condition of the West- 
ern pine beetle in southern California as an infestation of 30 or less 
trees per section while Keen has been working in northern California 
and Oregon on the basis of 50. With the Black Hills and mountain pine 
beetles similar variations may occur in different regions, while with the 
Southern pine beetle infested trees are practically impossible to find be- 
tween epidemic periods. This distinction between an endemic and epi- 
demic infestation is thus difficult of exact definition. What is far more 
important is to be able to tell from the character of an endemic infes- 
tation when it will become epidemic and destroy large quantities of tim- 
ber and again when the outbreak will subside. This problem needs thor- 
ough investigation, for on the proper interpretation of existing condi- 
tions rests the entomological basis for control recommendations. The 
recent sudden decline of the Black Hills beetle on the Dixie National 
Forest and repeated cases of sudden disappearance of the Southern 
pine beetle emphasize the pertinence of this question. 

Systematic observations, by strip surveys and comparison of the 
annual losses of several years, are at present the only safe guides for 
recognizing a dangerous status of these insects. 


DENDROCTONUS BEETLES AS SILVICULTURAL AGENTS 


Foresters fully recognize the silvicultural effects of fire, yet few 
realize that insects are just as important agents in the development of 
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our forests, or even more so. The writer has called attention to the 
interrelation of fires and the spruce budworm in the development of our 
Northeastern spruce and fir forests. The Dendroctonus beetles like- 
wise are important agents. 

The history of the Kaibab Forest is essentially that of the Black 
Hills beetle, supplemented by local fires. Over the entire Buckskin 
Mountain old killings are in evidence, the trunks prostrate on the 
ground. Many of these are as large as the present killing. They can 
be accurately dated by the evidence of accelerated growth in suppressed 
trees which escaped and by the characteristic pitch pockets produced in 
unsuccessfully attacked trees. One tree 400 years old showed seven 
unsuccessful attacks. Thus, in this forest the killing has been more or 
less continuous although probably with cycles of greater severity. In 
other words, this densely stocked, immature, yellow pine forest has been 
produced by these beetles. They have been putting in effect a form of 
management, cutting by a group system the annual increment. Little 
study is needed to demonstrate that it has been a highly successful sys- - 
tem, probably producing a maximum yield on a relatively short rotation. 
It would not be surprising if further investigation should show this pe- 
riod of rotation in this forest to be under 100 years. One objection to 
this practice of the beetle is that rarely have the trees on areas of any 
size been allowed to mature. Fires on the Kaibab Forest have been lo- 
cal affairs starting from lightning. A fire in 1922 in green timber did 
little damage except to the smallest reproduction. Past fires in “bug- 
killed”? centers with much inflammable débris on the ground have been 
more severe, killing the reproduction and changing the pine to an aspen 
type. Here pine will become established very slowly. The Wylie Point 
Plateau once contained am excellent stand of pine, as evidenced by the 
dead trees now on the ground and a small remaining block of standing 
green timber, but this is now largely an aspen forest beneath a scatter- 
ing of scrubby pines. In the mixed type fires are more severe and are 
followed by dense stands of aspen through which pine gradually pushes 
its way and later spruce and firs. The beetles finally take nearly all the 
pine, leaving practically a pure fir and spruce stand. 

On the Powell and Dixie Forests the history has been much the 
same. Here, however, we have a much poorer quality of timber, the 
trees being shorter and more scattered. It is not entirely improbable 
that beetles have been taking a heavier toll on these forests and may be 
responsible for the poorer condition of the timber, although possibly aid- 
ed by a naturally poorer site and less favorable conditions for growths, 
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In the northern Rockies the mountain pine beetle is rapidly convert- 
ing the mixed type of lodgepole, firs, and spruce into a stand of tolerant 
trees. When lodgepole occurs pure the openings resulting from the 
work of these beetles are seeded again with lodgepole pine and the his- 
tory is much the same as that resulting from fire, although, as the small- 
er trees are not acceptable to the beetles, a two-aged forest results. The 


intensive fire protection of overmature lodgepole pine stands is not im- 


probably producing a condition favorable to widespread epidemics of 
the mountain pine beetle. 

The characteristic age grouping of the Western yellow pine of the 
Pacific coast is almost undoubtedly a result of the group-killing system 
of Dendroctonus brevicomis. In the yellow pine-Douglas fir type the 
destruction by this beetle is reported to be much less serious. The 
Douglas fir beetle takes its toll of overmature firs just as the mountain 
pine beetle does in sugar pine when this tree occurs in the mixture. 
There is much to suggest that these beetles play an important role in 
maintaining these mixed types of intolerant pines and tolerant firs. In 
the northern Rocky Mountains the spruce budworm also aids in remov- 
ing the tolerant firs. 

The Eastern spruce bark-beetle (Dendroctonus piceaperda Hopk.) 
formerly took a considerable toll of overmature spruce. In such open- 
ings the percentage of fir rapidly increased, producing a favorable mix- 
ture for budworm activities and consequent lowering of the percentage 
of fir. In these forests fires bring in poplar and birch and a longer pe- 
riod intervenes before the conifers are attacked. 

From the older accounts of the abundance of shortleaf pine on 
many of the southern slopes in the Piedmont region there can be no 
doubt that the Southern pine beetle has been a cofactor with lumbering 
and fires in producing a greater preponderance of oaks and inferior 
pines. Hopkins refers to this condition in Bulletin 56 of the West Vir- 
ginia Agricultural Experiment Station. 

There are many lessons to be gained from a-detailed and systematic 
study of the silvicultural effects produced by these beetles in developing 
the present stands and in the conversion of temporary types of forest 
to permanent types. Present plans of management which do not take 
into consideration the Dendroctonus factor may produce conditions fa- 
vorable for a serious loss from later outbreaks. 

I have attempted to present these problems of the Dendroctonus 
bark-beetles in such a light that they can be more readily appreciated 
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CONCLUSION 
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by foresters, and to show that they are not purely entomological but es- 
sentially problems of silviculture and management. Their solution is 
just as essential in the production of future timber as is that of other 
problems of forest research. Such extremely complicated problems can 
be solved only by the cooperation of entomologists, foresters, and other 
specialists. 

Rabbits, squirrels, porcupines, mice and birds all are receiving con- 
sideration in the forest complex, while the forester’s attitude toward the 
most important of all the-biotic factors, the insects, is frequently apa- 
thetic. The strictly entomological studies have been largely completed 
and it is now time to widen the scope of the investigation and to attack 
these problems from ecological and silvicultural standpoints. Construc- 
tive suggestions from the foresters, plant physiologists, and others hav- 
ing contact with these problems will be appreciated. 


A FOREST POLICY FOR THE NORTHWEST* 
; By Frep Morre.t, 
District Forester, U. S. Forest Service, Missoula, Montana 


It is, of course, impossible for one whose sphere of duties has been 
limited toa part, and at that a quite minor part, of the Northwest from 
the standpoint of timber production to discuss with any degree of in- 
telligence the many factors which need consideration and regarding 
which there is such wide variation in the five Northwestern states, or to 
form any sort of structure, even as something to shoot at, that might be 
called a proposed logical forest policy for the Northwest. It is believed 
that the experience of other men who have given study to the subject 
would check with my own which is that if one should have the temerity 
to think today that he knew for certain what should be done about any 
one phase of the problem, as applied to even one state, he would learn 
something tomorrow that would upset or at least shake his conclusion. 
At any rate, the writer feels that the most he can do is to discuss in a 
very meager way some of the theories that enter into the problem and 
to sketch out in a very tentative manner some of the things that look 
as though they might be done. The most fitting observation perhaps is 
that not enough is known at this time of present conditions—let alone 
future conditions—to make any plan. The trouble with that is if some- 
thing is to be done, the observation does not answer as a basis for action. 

The statistics compiled for the Reforestation Committee hearings 
show that there is a present virgin stand of timber in the five states of 
slightly over 1,100,000,000,000 board feet. The present virgin timber 
area is given as 78,460,000 acres and the total forest land area as slightly 
over 100,000,000 acres. Fifty-five per cent of the timber is owned by 
private interests and private interests own 30% of the land. Of the 
45% of timber owned by the public, 3% is state and 42% is federal. 
And of the 70% of publicly owned forest lands 242% is state and 
6714% is federal. Since it is expected that the bulk of the virgin tim- 
ber will be cut within a generation, I have been able to see no good rea- 
son for any policy which would attempt to change materially the form 
of ownership of the virgin timber. There seems no sound basis for the 
assumption that the virgin timber would be enough, if any, better pro- 
tected in public rather than in private ownership to warrant material 


*Address given before joint meeting of Society of American Foresters and 
Forest School of University, March 5, 1924. 
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change. And while silvicultural measures could be more readily ap- 
plied if the land and timber were in public ownership, it would seem as 
easy to enforce any desired practice on the private owner as it would to 
secure transfer of ownership. As a practical proposition, therefore, I 
think it possible to put down the one point as a contribution toward pro- 
posed forest policy that any radical change in ownership of virgin tim- 
ber lands from private to public ownership prior to the removal of the 
virgin timber should not be advocated. To make such change would 
involve us in many difficulties of taxation and integrity of private prop- 
erty that would not be warranted by any good that might come out 
of it. 


If this point may be passed for the present, at least, we can go on 
to the question of what, if any, change in ownership should take place 
with reference to timber lands held for the purpose of future produc- 
tion of timber. I have sought, without much result, for some discus- 
sion by authorities on the subject that would serve as any secure founda- 
tion upon which to build a theory as to the proportion of timber land 
that should be owned by the public and in what political subdivision 
ownership should lie. I have also searched for an answer to the ques- 
tion out of the experience in Europe where the problem is an older one 
than here. Zon and Sparhawk give the percentage of publicly owned 
forest lands in Europe as 54%, leaving 46% privately owned. The 
variation in the different.countries is, however, a very wide one, rang- 
ing from 90% public in Greece down to 1.7% public in Portugal. Two- 
thirds of the forests of the world are in public ownership. Generally | 
speaking, there is a smaller proportion of forest lands in private owner- 
ship in the older countries where the policy of continuous reproduction 
is most firmly established. It is also generally true that the public for- 
ests usually are on the poorer lands and that public regulation of pri- 
vate forests is, with few exceptions, extended only to those classed as 
“Protection Forests.” It is also pointed out by Zon and Sparhawk that 
Norway, France, Germany, Belgium, Italy and some other countries are 
taking forest lands back into public ownership, which is increasing the 
percentage of publicly owned forest lands at the expense of privately 
owned. Even if more definite conclusions might be drawn pointing to 
any definite plan which is operating or has operated in Europe or else- 
where in the determination of ownership, it would, of course not of 
necessity follow that such a plan would be adaptable to the United 
States or to the Northwest in particular. The conclusion, therefore, is 
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that the experience of other countries cannot be taken as a guide for 
what the United States is to do. Nevertheless, there are some facts out 


of the experience of older countries which may well be kept in mind by 


foresters in this country when they attempt to take a hand in shaping 
a National Forest policy. Briefly, they are: First, public regulation 


of private forest land perhaps nowhere has resulted in bringing about 


as good silvicultural practices as has been effected on publicly owned 
lands; Second, public regulation of private forest lands that is really 
effective has been extended in the older countries to only relatively small 
portions of privately owned lands; Third, as a general rule forest regu- 
lation has been most effective on forests sufficient in size to provide con- 
tinuous production, that is a sustained yield, and the private owner with 
only enough forest land to furnish a portion of his needs has not usu- 
ally got his timber lands on the basis of a sustained yield; Fourth, in 
countries where a serious effort over a long period of years has been 
made to place the forests of the nation on a sustained yield basis, the 
trend has been toward an increase in percentage of publicly-owned 
forests. 


Next to the question of public versus private ownership comes that 
of the form of public ownership. Here again one gets little light from 
the European situation. There is nothing to indicate a definite policy 
as to municipal, community, state or national ownership. One gets the 
impression that the form of ownership has been dictated by factors other 
than a plan-wise scheme of ownership. Nevertheless, as soon as one 
attempts to outline any proposed forest policy for the Northwest, the 
question of municipal, state or federal ownership immediately comes up. 
How much of the publicly owned forests should each form of political 
subdivision own? Bearing in mind the fact that forest regulation has 
been most effective on areas large enough to afford a continuous opera- 
tion and the fact that in the Northwest, at least for a long time to come, 
the most economical operation would in general be that which can be 
carried forward on a large scale, there would not seem to be much 
justification for extensive municipal ownership for the reason that very 
few municipalities would be large enough or wealthy enough to finance 
the ownership of very large tracts of timber. 

Passing on to the question of state versus federal ownership, the 
Reforestation Committee data shows the following percentages in own- 


ership of forest land: 


358 JOURNAL OF FORESTRY 


Name of State » .Private State Federal 
Cabtorhia: Meag. <2 eu Sean oe 5% 64.5% 
Wire woll ee en oe one ee ae 41% 3% 58.7% 
SUP ICUDS Uene4 6) Pica byes aertialur Seton 46% ~ 7 % 47 % 
ear Morera Ton ventas ae a ee te 7% 3 % 90 % 
POR ATGy Schaar a ee eo: 19% 3 % 78 % 


The most notable thing in state versus federal ownership is the fact 
that Washington has retained a large percentage of its forest lands 
while California and Oregon have disposed of all of theirs. Possibly 
the forest lands originally owned by the state of Washington were more 
valuable as a state forest property to be retained than were those of any 
of the other states although Oregon and California would seemingly 
have had state property originally nearly as valuable. There was prob- 
ably, therefore, nothing in this which indicates more than a different 
policy dictated by different points of view on the part of those in control 
of the state machinery. The states of Idaho and Montana have dis- 
posed of a larger proportion of their forest lands than has the state of 
Washington, and one may reasonably guess that there has been some 
sound basis in this disposition from the States’ standpoint, that is, that 
much of the land originally owned by the States had only a future value 
and that the States having large acreage, small population and much un- 
developed territory found it necessary to dispose of lands not immedi- 
ately valuable for forestry purposes in order to raise money for cur- 
rent expenses. But the real question is “What should be the future pro- 
portion of state and of federal ownership?” and this question seems to 
swing inevitably back to the old and dependable source of debate “State 
Rights.” There are doubtless some areas of cut-over lands in the 
Northwest which if acquired now would show good returns on the in- 
vestment within the next 50 years. The percentage that such areas bear 
to the total of cut-over lands is, however, probably small. Where the 
lands are sufficiently productive to pay carrying charges plus taxes and 
interest, they would presumably be acquired by private interests. Lands 
which are productive enough to pay carrying charges but not taxes will 
presumably not be acquired or retained by private interest and they must 
therefore be under some form of public ownership. If they will not pay 
dividends either in form of taxes or in form of returns from stumpage 
when the crop is harvested then the State would be better off from the 
standpoint of financial advantage if the lands are owned by the Federal 
Government because the advantages accruing to the State through the 
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manufacturing of wood products would be just as big as though the 
State owned the stumpage and the Federal Government would be carry- 
ing the deficit. But there are certain advantages from governmental 
standpoint of the local government controlling natural resources within 
the confines of its jurisdiction and being able therefore to manage the 
resources in such manner as in the judgment of local authorities is best 
_ adapted to the needs of a community. In my own judgment these ad- 
vantages are not sufficient to warrant the States voluntarily assuming 
ownership of forest lands which must be managed at a loss when meas- 
ured by stumpage values if the Federal Government will take over the 
burden. The question of what is a fair share of the burden for the 
states to carry and what a fair share for the Federal Government to 
carry, of course is one for consideration. Whether or not the financial 
situation in California, Washington and Oregon is such that the nation 
should expect these states to carry a considerable proportion of such 
land is one on which I have not sufficient information to offer opinion. 
It would seem, however, that California at least might be expected to 
increase its ownership of forest lands which may not offer opportunity 
for financial advantage during the next generation or so. Possibly, Ore- 
gon might be expected to do likewise. So far as Idaho and Montana 
are concerned I do not believe that these states should be expected by 
the Federal Government to carry much, if any, of such land, and since 
there is probably very little cut-over land in either state on which a 
profit can be forecasted within 25 or 30 years, their acreage should 
probably not be increased, but if any change is made it should probably 
be in the form of a decrease in acreage even though cut-over lands might 
be acquired which a long time hence, say in 100 years, would show a 
profit. It is not believed that these states are in good enough position 
financially to make such an investment at this time. 

Now to come back to the question of public ownership in any form 
verstis private ownership. Is there anything to indicate what percent- 
age of the land should be in private ownership? I have found just one 
principle which seems to have merit that will possibly help to some ex- 
tent and that is that industries dependent on timber for the carrying on 
of their operations do well to own their timberlands in order that they 
may be assured of a continuous supply of a material which is needed in 
their operations. By industries I do not mean sawmill industries or 
pulp industries which are intermediaries between the stump and the 
consumer but industries such as the railroad industry, the steel industry, 
the automobile manufacturer, etc., which are engaged not in manufac- 
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turing lumber but in using it and which must have a supply of timber 
in order to carry on the industry itself. I have been unable to find any- 
where a statement showing the percentage of timber used by such in- 
dustries but it is apparent that at present, or for a long time to come. 
industries such as these which are located in the Northwest itself would 
need only a small portion of the forest land, and it hardly seems prac- 
ticable for industries located in the far East or the middle West to own 
and operate forest properties in the Northwest. It does not, therefore, 
seem worth while to advocate very strongly private ownership of timber 
lands in the Northwest on this basis. It seems clear that there is a con- 
siderable acreage in California and the coast fir region and possibly a 
small acreage in the Inland Empire sufficiently productive to warrant 
acquisition or retention by private ownership under the present taxation 
conditions. There is no data at hand on which to hazard even a guess 
as to what proportion of the 30% of total forest land area in the North- 
west, which is privately owned, might come within this class. Possibly 
not more than a third of it would and if so that would mean that not 
more than 10% of the total forest acreage would permanently remain 
in private ownership unless some subsidy in the form of reduced taxa- 
tion, or assistance in protection costs, or both, is offered. If this figure 
might be taken merely for purpose of speculation, that would leave 20% 
of the forest acreage that would ultimately go on the tax rolls unless 
public assistance is offered or unless, for reasons other than the produc- 
tivity of the particular land itself, the private owner continues to hold it. 
There is operating at the present time an urgent other reason why the 
private owner does continue to hold it and that is that in counties which 
derive a large portion of their income from taxation of timber, timber 
lands and improvements maintained for lumber production, the private 
owner feels that he must contribute a certain proportion of the cost of 
government in any event, and if he allows his cut-over land to go on the 
tax rolls that will not operate to reduce materially his taxes and he, 
therefore, holds the land because it is in the end costing him little to do 
so and he does not see any way of getting out of the necessity of car- 
rying the cut-over land at a loss. If he proceeds, however, to remove his 
valuable timber he will presumably proceed to let go of cut-over land 
which is a liability rather than an asset. Operating against that 
tendency will be the fact that if he holds his cut-over land and protects it 
until such time as he has removed sufficient of his virgin timber that he 
will feel it desirable to let go of the cut-over land some of the cut-over 
land will by that time have grown into values which will warrant him in 
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retaining it. It does not seem likely, however, that the private owner 
will see enough value in cut-over land but that he will let go of a good 
share of it just as soon as he feels that he can do so and materially 
reduce the total taxes which he is required to pay. If a third or a 
half of the privately owned acreage should be retained by private owners 
and permanently retained because of the value the land will have by 


the time he can let go, as described above, it might seem at first blush. 


that the question of cut-over private lands might not be of great im- 
portance but it must be remembered that on the 30% of the total acre- 
age which is owned by the private interests is 55% of the total merchan- 
table timber and it may be assumed just roughly that the 30% of acreage 
privately owned is capable of producing as much or more timber than 
the 70% which is publicly owned. It is also true that the privately 
owned land is much more accessible and that the stumpage will have a 
much higher value. Therefore, what happens to the cut-over private 
land is a very big factor in the solution of a permanent timber supply. 

It is generally conceded, I think, that public assistance in some 
form or other is going to be necessary if cut-over lands of the Northwest 
are kept productive. The usual debate hinges not on whether or not 
public assistance is necessary but on the form of public assistance which 
is most desirable. Lumbermen generally hold that public ownership 
of cut-over lands, which do not offer returns within a period of 25 
or 30 years, is the only practicable solution of the problem. The 
majority of foresters, I think, are much of the same opinion. 
Before venturing an opinion on the point, it may be well to analyze 
somewhat the situation that the private owners, the taxing authorities 
and the Federal Government are in at the present time. At the outset 
it may be said that the situation is quite unsatisfactory from the stand- 
point of all three. The private owner is faced with the problem of 
not knowing very definitely what the land will produce, how much 
risk he is taking of loss by fire or insects, being unable to forecast 
what his product will be worth when ready for the axe, what he 1s 
going to be called upon to pay in the form of taxes during the long 


years that it will take to produce a crop and how much public assist- 


ance he will receive in producing it. Even if he can see a profit 
sufficiently large to warrant him in taking the risks from loss and 
speculating on the value of his product when ready for market, he 
does not know but that he may be called upon to pay continually increas- 
ing taxes which will serve to wipe out any possibility of profit. The 
county and the state have no way of knowing what the private owner 
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will do with his property and therefore can not tell how much income 
in the form of taxation they may expect to receive if private owner- 
ship is encouraged. The Federal Government knows no more, if as 
much, regarding what will happen to the land and whether or not 
contributions from the public treasury may ever come back. It has 
no contract with a private owner which will insure his handling the 
land in such way as to produce a valuable crop and has no way 
whatever of controlling local tax authorities from imposing a duty . 
on the land which will defeat any plans which either the private owner 
or the Federal Government may have. Obviously, I think, the situation 
is such that neither of the parties in interest is warranted in going 
very far in investing money in a venture that can not be consummated 
for a long period of years and that some arrangements in the form 
of contractual relations must be made before permanent progress can 
be expected or before money invested can be considered as any better 
than mere “wild-catting.”’ There should obviously be some arrange- 
ment made that will guarantee to each party some reasonably definite 
procedure that will be followed out at least until the first crop can be 
harvested from cut-over lands. The simplest method would doubtless 
be for the public to take over the ownership of cut-over land, manage 
it as it saw fit and take directly whatever profit or loss might come 
out of it. 

The five states concerned are using only a minor part of the timber 
which is now being cut within their borders. Increase in population 
in the last twenty years has been about 110%. Without going 
into the question of forecasting what the future demands for 
lumber within the five states themselves will be, it seems a reason- 
able assumption that there should be more timber for export than is 
used within the states if the cut-over land is put and kept in produc- 
tive shape. If this is true, it would seem to be more a national than 
a state question and this again would point to the desirability of 
federal rather than state ownership. There are many, however, who 
have believed, and the writer has been one of them, that private owner- 
ship should be encouraged and that it would be undesirable to have 
all of the forest lands pass into public ownership, but to bring about 
an assurance of private ownership in large measure it would seem 
necessary to have constitutional amendment and legislative action which 
would make possible definite agreements between the private owner, 
the county, state and the Federal Government, which would last at 
least until the end of the first rotation. If that could be done, the 


A FOREST POLICY 363 


writer believes that it would be desirable to continue in private owner- 
ship possibly two-thirds of the forest acreage which is now so held. 
The other third might, because of low productivity, or value for other 
purposes, better pass into public ownership. If it is not possible to 
bring about legislative action that will guarantee some permanent plan, 
it would seem better for the Federal Government to make its contri- 


_ bution toward forestry in the Northwest in the form of acquiring 


cut-over lands and proceed to manage the lands as it thinks best, rather 
than to continue to invest much money in the form of Weeks Law 
co-operation, which it has no assurance at all will be returned in the 
form of ultimate production of timber. The money now being invested 
in form of co-operative fire protection would go quite a long way toward 
the acquisition of lands as they are cut over and the private owner 
would, in many instances, probably be willing to forego assistance 
in fire protection if the Government would take off his hands the 
cut-over land problem. The Federal Government, owning a great deal 
of land, would be in better position to assist the local communities by 
distribution of receipts and could contribute more towards stability of 
local government than would be possible in most instances if the cut- 
over land is held by private individuals. 


It may be properly pointed out that form of ownership may be 
considered as a flexible matter and that percentage of land in one form 
at a given time may properly change as conditions change so that 
after all the biggest consideration is not who owns the land at the 
present time but how to get it in productive shape. If it develops later 
that it would be better to have the ownership changed, that may perhaps 
be expected to work itself out as economic and political conditions 
change. 

SUM MARY 


1. There should be a classification of forest lands, both virgin 
and cut-over, by a public agency headed by the Federal Government 
and in co-operation with committees of owners and local political author- 
ities, this classification to determine what lands should remain in forest 
production and their approximate productive capacity. This would 
lay the ground-work for some definite agreement between the private 
owners, local authorities and the Federal Government for carrying 
out a definite plan of forest production on the acreas owned by the 
various private interests and on which to base also a plan for perma- 


nent ownership. 
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2. No considerable transfer in ownership of virgin timber land 
is considered desirable. he 

3. Municipal ownership of timber land in any considerable extent 
is not considered desirable. 

4. State ownership to be extended in California and Oregon, 
not to be extended in Idaho and Montana, which states should probably: 
release some of the lands now held. 

5. Federal and State legislation should be enacted which would 
provide for three-cornered agreements where public assistance is to be 
given private owners, either through remission of taxes or otherwise, 
and public assistance should in the main be limited to areas on which 
such agreements are made, agreements to be over a period long enough 
at least to produce a second crop of timber from cut-over lands. 

6. Private ownership of cut-over land should probably be in the 
neighborhood of 20% of the total forest land area held for future 
forest production, this being the more productive land. 

7. There should be an extension of Government ownership over 
the less productive cut-over land. 

8. Policy should contemplate change in ownership as economic 
or political conditions warrant. 


FOREST CONFLAGRATIONS IN SIBERIA* 
With Special Reference to the Fires of 1915 
By V. B. SHostaxkovitcH 
Magnetic-Meteorological Observatory at Irkutsk, Siberia 


Forest fires are very common in Siberia. Nobody is surprised 
to observe them, much less alarmed. Ina few cases, only, the fires orig- 
inate through lightning; mostly man is responsible for their appear- 
ance. 


The forest fires of the second category are partly occasional, pro- 
voked by the careless treating of fire within the forests. They are very 
common during the second half of summer and early autumn, when the 
forests, filled with dry inflammable material, catch fire immediately from 
every occasional spark. Often fire is set intentionally by the local pop- 
ulation. Dry grass and bushes are burned, usually in spring, on mead- 
ows where it is considered a good way to ensure good grass in summer. 
Siberian natives are doing the same within the taiga to prepare good 
meadows for the wild animals upon the hunting of which many of them 
are entirely dependent. To prepare a field within the taiga it is always 
necessary to destroy a lot of forest and burn most of the trees. In all 
these cases fire often gets beyond control, becoming immediately dis- 
astrous, the sparse Siberian population being absolutely powerless, and 
the fires, spreading out hundreds and thousands of miles, are stopped 
only by natural agencies. Such fires being repeated from year to year, 
most of the riew Russian settlements within the taiga are surrounded 
with burned out forests. This sad picture is to be observed over mil- 
lions of acres. 

In spite of the fact that the forest fires are so common in Siberia 
and so important in the economical life of that country, no attempt has 
been made yet to investigate scientifically this calamity and express in 
figures its amount. The present article attempts to do this for the year 
1915, when the forest fires were unusually extensive, even for Siberia. 
The necessary material had been collected by the Magnetic-Meteorolog- 
ical Observatory of Irkutsk which, confronted with the widely spread 
out fires of 1915, had sent out 500 questionnaires, 350 of which came 
back properly answered. During the winter of 1916-1917 the data thus 


*Translated from the Russian by Dr. Tolmachoff, Carnegie Museum, Pitts- 
burgh, Pa. 
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collected were partly worked out by the members of the staft of the Ob- 
servatory, A. Vosnesensky, J. Belyaeff, and the present writer. As the 
data collected and summarized by Vosnesensky are kept at the Observ- 
atory, the writer has decided to complete the work and publish the re- 
sults. 

Owing to the extremely dry spring and summer vf 1915 in Siberia 
the forest fires, started as usual during spring, spread out unimpeded 
during the whole spring and summer. 

The distribution of precipitation during the months of May-August, 
1915, was very peculiar, as shown on the Table I, in which, for a num- 
ber of localities, are given the real precipitation and the percentage of 
the normal quantity. 


TABLE 1 


PRECIPITATION IN SIBERIA, 1915 


Percentage of a Normal Quan- 


Station Latitude | Longitude tity of Precipitations 
East May June July | August 
diya oR Sega ea Pa spe en Ree ir, 58° 12" 68° 14’ 168 100 218 59 
Omg ee Pe ak oopnarcranint atneie one ee eaaere 54° 58’ VacwOn 130 132 114 48 
FE OLNG Mo heave teas Sattar Te i eos ate eo 56° 29’ SAT 57" 150 31 79 14 
IBSEN AWS orcactes ee wep ce ee reens Sa revels ‘53° 20! 83° 47’ 142 137 117 165 
MD udinkar gc cera ches oatenateyo cheaameins, wie 69° 07’ 87° 00’ 108 44 2 29 
WiemISGiGLE 5-50 esata sss uehane une cis eaae iene ane 5827! 92° 11¢ 148 26 56 25 
RV DUOV Gcira crn re cutter nesketnre rere are 58° 08’ 94° 28’ 85 54 85 10 
Experimental Farm at Kazachino....| 57° 45’ O32 12¢ 61 100 32 30 
ALY OUZK OVE cy secs hetrgis wale cwtecsrane ater Wea i 94° 58’ 88 77 85 15 
Dolley. Mostyn aajsaliie oeke mataccace chess 56° 55’ 96° 36’ 60 129 9 3 
KARSIEN omic wie cine Da oeiee aoe ee 56° 12’ 95° 39’ 47 55 19 75 
Kirasnoyarshke cic. c nario Mare non are 56° O1’ 92° 49’ 87 65 49 77 
Léeonidovsky Zavodsico....5.. cose ce $50: 2a¢ 91° 49’ 55 56 45 108 
MMi MUSINSE aq-s so suemed eo eee 53.43! 91° 49’ 103 109 30 92 
INiinayva ulankae. acco visemes 53° 10’ 92° 42’ 127 100 70 60 
AROLDUK Gk ayia, av crs cus < aecnme nett ane 52°. 207 96° 02’ 155 67 119 109 
Viluisk MhiglcreColatocs byererre ot ater Sie rete evar 63° 45’ 27S 35" 119 139 65 47 
TPE MASI Payer ais ahs iets pes fe, cians ORe aa eat 57° ay 108° 27’ 108 198 48 26 
OMOLOV Savcteciinc:- srs. tot on Dae 56° 28’ 106° 16’ 89 226 98 35 
a PALRI mans cote ose Mae een aie etet 56° 04’ 101° 50’ 102 127 34 10 
pULLUEL Seicea eran estak michine oa ee ae 54° 33’ 100° 22’ 79 79 44 31 
Ken aNDAtGVekoOVGsngy ccs bi se teenie LS bar Sis 106° 02’ 190 52 49 52 
DEUS dence ke wees aa ean eee ma AG" 104° 19’ 250 20 244 113 
Tunka. dacs ap RPM Cr wa te ca erray xeate. fons, MALICE Veit Sig VO2Z° Ss" 182 203 258 96 
BArsUuzini cee ks c Sic erst CED Ua tee 58? 27" 109° 37’ 86 17 90 ce 
DMIVBOVE Nal cu a atlas orn wien ceca eck 51° 43’ L052 52" 391 54 142 93 
Merkhne=Wdingk sn. sc. sas waa au" Si5 4G" 107° 35’ 400 74 137 250 


Within the region embraced in the Table I, over 114 million square 
miles are included. . This covers the eastern part of the government of 
Tobolsk; nearly the whole of the northern and eastern parts of the 
government of Tomsk; the whole government of Yeniseisk; the north- 
ern and western parts of the government of Irkutsk; and the south- 
western part of the government of Jakutsk. Precipitation over this 
whole area was much below normal. On the borders of this region pre- 


“- 
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cipitation was about 50-60 per cent of the normal, near the center of it 
hardly 30 per cent. Such a drought during summer in middle Siberia, 
as in 1915, is quite unusual. In the government of Yeniseisk, for in- 
stance, during 40 years, from 1871 up to date, there had been no sum- 
mer like this of 1915. 

The character of the drought is expressed more distinctly by Table 


II, where the rainless periods are given for a few points of middle Si- 


beria, mostly in the government of Yeniseisk. 


TABLE II 


THERE WAS NO RAIN 


Station June July Number July August | Number 


From Till Days From Till Days 
“PRESTR CE SS 2 leah age! Biya aie tea, oo 16/VI 15/VII 28 28/VII 16/VIII 18 
RODEO GE a chr s ane a 3 aie fees Mie 16/VI 15/VII 28 28/VII 19/VIII 21 
MACOS ere are Sa tia 2 cok, Cees 8/VI 15/VII 36 28/VII 14/VIII 16 
DUT) S545 St i ore a ete ene ey ne ae 7/VI 5/VII 27 25/VII 29/VIII 34 
Experimental Farm at Kazachino..| 24/VI 15/VII 20 28/VIL 14/VIII 16 
EEARHOVAPSIC® ©. 305 5/5) ooncee atele See ue 21/VI 20/VII 28 20/VII 15/VIIL 25 
SICH Benois cntsin cuvsa hE COE 14/VI 13/VII DBae eae Ws snibas oe Se 
“SEIS al Oe) ee ee Bip Sy ee 29,VI 18 VII 18 28/VII 15/VIII 17 
PGA MA ORL). ace aa ae ts 22/VI 18/VII 25 28/VII 14/VIII 16 
PE BEAK I on ieee ccs aieie ae wae’ ls. x 18/VI 16/VII 27 27/VII 15/VIII 18 
SHAMS K OVE: 44, Cate <0 ck S + 19/VI 11/VII 21 26/VII 16/VIII 20 
i GeTTGS BGT) eS eee eee, Al) we ee is 22/VII 15/VIII 23 


There were two periods during the summer of 1915, when in mid- 
dle Siberia there was absolutely no rain: the first one from middle June 
till middie July (18-36 days at different places in the table); the sec- 
ond one from the end of July till the middle of August, 16-34 days. 

The forest fires correspond completely to the meteorological con- 
ditions referred to above. Starting during May, they were still increas- 
ing during the summer, attaining the greatest intensity in August, in 
some places already by July. 

One hundred and forty-two answers from the number received by 
the Irkutsk Observatory pointed out the details of the distribution of 
fires during different parts of the summer. The most extensive fires, as 
thus indicated, were, for August, 52 per cent; for July, 31 per cent and 
for July-August, 17 per cent. 

Distributing the last figure between July and August, two maximal 
periods of fires are expressed very distinctly: August, 61 per cent and 
July, 39 per cent, both corresponding completely to the two periods of 
drought mentioned above. 

In many places in Siberia the fires persisted during the whole sum- 
mer, The main continuity of fires, on the basis of the 142 observations, 
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was in June, 13 days; July, 203. August, 17; and September, 1. On 
an average during the three first months there were 50 days with fires, 
totaling about two months. 


The fires took place between 52 and 70° North Latitude, and 69 and 
112 Longitude, East, covering about 700,000 square miles, about one- 
fifth of the area of all Europe. Fires raged within these limits not with- 
out some interruption, through different causes, the most efficient of 
which, the large rivers, stopped the fires at once. Nevertheless huge 
portions of the forest were destroyed completely, e. g., between Angara 
River and Nijnyia Tunguska; about half-way up the Ob River and its 
tributaries; and on the right shore of the lower Yenisey. In many an- 
swers received by the Observatory the area of forest destroyed by fire 
was given, the whole amount being about 55,000 square miles, equal to 
about one-third of western Europe (excluding Russia), this being about 
eight per cent of the whole region affected by fire. 


The fires, according to Sibernian terminology, were of the “upper 
type,’ when not only dry grass and brushwood, but, also, the trees 
burned. In many places peat burned, also. In the Kainsk district, gov- 
ernment of Yeniseisk, fire remained, after the first spring fires, within 
the dry hillocks and, during summer, with the marshes dried out, peat 
fires started, in many places burning in different directions over six feet 
below the surface, without any possibility of being put out. Such fires 
took place near the towns of Martinsk, Tomsk, and in many places in 
the government of Yeniseisk. In some places with sandy soils, the 
humus of the upper part of the soil was burned, exposing the sand, and 
the cultural parts of the country were rendered worthless at once. 

Smoke development was extremely extensive, spreading widely be- 
yond the limits of the fires, covering the region between 64.2 and 72 
North Latitude and 61 and 133 East Longitude. All of middle Si- 
beria was enveloped by smoke, sometimes so thick that it was not pos- 
sible to discern through it trees, houses, etc., at a distance of 14 feet. 
On the basis of 300 questionnaires it was possible to establish three dif- 
ferent degrees of intensity of smoke: 1. Continuous smoke, objects not 
perceptible through a distance of over 350 feet; 2. Nothing to be seen 
at a distance of 77-350 feet; 3. Nothing to be seen at a distance of 
14-70 feet. Smoke covered altogether an area of 2,632,000 square 
miles, about equal to the surface of the whole of Europe. Smoke of 
the first category covered 1,097,000 square miles; that of ‘the second 
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category, 833,000 square miles; that of the third, 702,000 square miles. 


The presence of smoke completely coincided with the continuity of 
fires. In many places smoke was present during the whole summer, its 
average continuity being 51 days. The greatest density of smoke cor- 
responded to the maximal development of fires. It was a great draw- 


_back to the regular routine of life within the region. Navigation on the 


rivers Ob, Tobol, Tom, Irtysh, Yenisey, Angara, and Lena was badly 
handicapped, even the steamers remaining idle for a while. Flotation 
of the rafts on the Irtysh River stopped at once. Communication with 
small boats was accomplished only with great delay. Part way up the 
Angara River, for instance, the river is the only way of communication, 
and boats were a fortnight making the trip between the villages of Ryb- 
noye and Boguchan, the trip usually taking only six days. Fishing 
sometimes stopped on the rivers, also, the fishermen were afraid of be- 
ing lost. Regular traffic on the railroads was interrupted, too, in some 
parts, as, for instance, between the towns of Mariinsk and Krasnoyarsk 
where signal lanterns were used sometimes both day and night. In 
Mariinsk, on July 30, a very heavy smoke, in connection with a few 
drops of rain, became so dense that, at three o'clock, day changed into 
night, provoking a real panic of fear among both people and animals. 
On the streets and in houses lights were made; the workmen stopped 
work and returned home; and cows ran bellowing from the pastures 
back to town. The work of traveling astronomers, connected with the 
surveying work, and topographers was sometimes extremely difficult. 
Very often topographers used a piece of wet cotton to protect the nose 
and mouth. A few cases of suffocated hunters were registered, too. 


The influence of the smoke on vegetation was noticed by the peo- 
ple, who explained in this way the poor quality of the grain crop of 
1915, checked against that at the experimental farm at Tulun. All the 
cereals, rye, wheat, oats and barley, had a vegetative period in 1915, 10- 
15 days longer than usual, although during a dry and hot summer, as 
in 1915, it is generally shortened. In this case the direct influence of 
the sunshine was decreased by the smoke screen. Grass and hay were 
covered with soot, thus acquiring a smoky smell and bitter taste, and 
sickness among the cattle resulted from the use of this fodder. 

A decrease of sunshine was registered at the meteorological sta- 
tions, the number of hours with sunshine being less in 1915 than nor- 
mal, in all cases observed, as given in the following table: 
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TABLB TT 


SUNSHINE IN SIBERIA, 1915 


Hours With Sunshine 


July August 
Stati Longitude 
ere Latitude East Observed | Normal | Observed | Normal 
fp Lia pal aet phe ou. re 98.4 217 250 134 208 
Exper. Farm at Kazachino.... 57.8 93.2 200 230 131 175 
Ust Kalskoye...... Se a eatae F 53.2 91.3 235 294 123 266 
ADDU ine «eee gas ae Le 55.6 100.1 219 245 129 202 
RUT oath ets ere yeaah scrimys 58.9 107.0 248 265 148 187 
PUEEIG Me cae recik aie aca, tachi. ares 59.9 108.0 256 359 152 222 
Averager ns thie whe 229 273 136 210 


In July, 1915, only 85 per cent, in August, 65 per cent, of normal 
sunshine was registered. 

The influence of fires on the wild animals was extremely great. 
Even the birds were destroyed by the thousands, especially the young 
ones or those moulting. In many places bees disappeared at once, as 
did also other insects. The destruction of mammals was particularly 
noticeable. In the forests along the Angara River and within the gov- 
ernment of Jakutsk the hunters later came across numerous charred re- 
mains of animals, or killed and caught squirrels, ermine, etc., with their 
tails burned. Animals migrated great distances, sometimes appearing in 
quite unexpected places. Bears and wolves appeared near Krasnoyarsk, 
and, in many other cases, bears were reported killed near dwellings. 
Moose swam across the Angara River separately and in herds, even in 
the presence of man. Many squirrels appeared in the gardens in the 
town of Mariinsk as well as in the gardens along the Siberian Railroad, 
During the fires, numerous squirrel corpses floated down the Yenisey, 
or squirrels, alive, were to be seen on floating trees, pieces of wood, 
etc. Many observers reported groups of bears, squirrels and snakes 
swimming across the large rivers, Chulym, Tym, even the Yenisey and 
Ob. Varieties of animals typical for some certain district of Siberia 
appeared in a new one, thus changing, at once, their geographical dis- 
tribution. From the village of Esaulskoye up the Yenisey River it was 
reported, for instance, that it was possible on the same larch to meet 
with five or six different squirrel varieties: reddish; light-grey, typical 
for Nirensk district; dark-grey with black tail, known near Lake Baikal 
and within the government of Jakutsk; even a white variety like the 
ermine, altogether an association never known before. Long flights 
were made by birds: in the government of Yeniseisk the hunters came 
across the small variety of wood hen known before on the Lena River. 


—_ 


FOREST CONFLAGRATIONS IN SIBERIA 371 


On the Zeya River some new birds were reported, unknown in that part 
of the country. 

The economic loss from fires is enormous and can be appreciated 
approximately in the following way: the price of timber in Siberia on 
one acre is about $20, and its amount 3,200 cubic feet. Supposing 50 


_ per cent of the forest under fire were destroyed completely, then 27,500 


square miles of forest would be burned, and 56,320,000,000 cubic feet 
of timber destroyed, with a value of $352,000,000. 

The other losses from such fires cannot be appreciated by figures 
like those given, but they are also very great: 1. The forest area is 
decreasing, especially through the repeated fires; 2. The most valuable 
slowly growing pine trees are replaced by birch, poplar, etc; 3. Forest 
territory, after a fire, often becomes marshy in the lowland, and sandy 
and stony desert on the hills and on the stony slopes. In both cases the 
amount of potentially agricultural land is decreasing very noticeably. A 
very interesting case of the latter result, due to fire, is known from the 
province Maritime of the Russian Far East.1 During the sixties of 
the past century the valley of the river Avakumovka was occupied by 
peasant emigrants from European Russia. They had plenty of land for 
agriculture and the fine forests were inhabited by an abundance of dif- 
ferent kinds of animals. Hunting became an important phase of the 
economic life, and, every spring, fire was set to drive game in a certain 
direction, or to provide pastures for it. In 40 years about 30 families 
of peasants have destroyed in this way over 1,000,000 acres of forest, 
with the result that, at about the time of the Russian-Japanese war, they 
were complaining of the lack of land. A revision and comparison of 
the surveys at different periods have led to the very interesting conclu- 
sion that the width of the flood-plains of the rivers and creeks has in- 
creased very noticeably, during the time referred to, due in all cases to 
the destruction of the forest. After the destruction of the forest, stones 
and sand were brought down from the bared tops, and the slopes became 
unsuitable for agriculture. The river Avakumovka was surveyed in 
1902, and, about half way up, it was 210-280 feet wide. After the flood 
in 1907 it became 1120-1190 feet wide and, in the next year 1610-1820 
feet wide, although the later flood was not higher than the previous ones. 


10, Kuzeneva. Fires of Taiga in the Maritime Province. St. Petersburg, 
1914 (in Russian). 
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THE PLAGE OF ENTOMOLOGY IN SILVICULTOERES 
By H. B. PEIRSON 


Forest Entomologist, Augusta, Maine 


To one who has traveled through the spruce forests of northern 
New England and eastern Canada and seen the appalling depredations 
created by insects, or who is at all acquainted with the tremendous dam- 
age which sawflies are doing to the larch and jack pine of the Lake 
States, or by bark beetles in the West and South, it seems wholly un- 
necessary to point out the very obvious place which protection from 
insects must take in future forest policies, and yet in spite of this wide- 
spread destruction, which, if caused by fire, would have been ample 
reason for a vast amount of publicity, many foresters still look upon 
these losses with serene indifference much as the ordinary man looks 
upon a spell of bad weather. It has been difficult to understand the rea- 
son for this apparent lack of interest when such tremendous enthusiasm 
has been shown for fire protection. It is not that insects do less damage 
than fire, but more probably because their attack is less spectacular, and 
is often not even realized by the average woodsman until the trees have 


been killed. 


A review of the work done in forest entomology during the last 
quarter century indicates that very marked changes are taking place in 
the attitude of the public towards forest insect control work. We have 
passed through the basic stage of pure research where entomological 
efforts have been focused primarily on systematic and morphological 
studies, with somewhat superficial life history work, to the stage where 
economic application is being made the primary goal, without, however, 
losing sight of the fact that all control work must be preceded by 
detailed life history work. 

Too much emphasis can not be placed upon the fact that the nature 
and amount of work done by forest entomologists depends almost en- 
tirely upon the demand for such work coming from foresters and tim- 
ber land owners. The entomologist can not go ahead, raise funds, and 
put into effect control measures where there is no demand, regardless 
how serious the devastation may be. The economic work done in the 
past has, in every case, been the result of demands for such work, and 
the results obtained have, in nearly every case, proved of decided value. 
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The citation of a few examples will illustrate this point. The entomol- 
ogist has shown that several insect pests, such as the locust borer and 
the two-lined chestnut borer, attack only trees whose trunks receive con- 
siderable sunlight. It is obvious that wherever planted, locust and chest- 
nut trees should be grown in such a manner that the trunks will remain 
shaded, until they attain a diameter of approximately seven inches. A 
_ decided damper was put on the planting of white pine due to the ravages 
of the white pine weevil. An extensive study made of this insect 
brought out the fact that trees started at a density of 1,200 per acre on 
reasonably good sites will practically overcome weevil injury, due to 
the fact that the density of the stand causes the laterals to be forced 
into an upright position, one of them taking the place of the weeviled 
leader. Furthermore, it has been shown that pine coming up under 
the shade of hardwoods is almost free from weevil injury. It has been 
found that infestations of the poplar or aspen borer can be practically 
eliminated by cutting and burning the so-called “brood trees” from 
which infestations spread. 


Recent demand for information on the desirability of burning slash 
from an entomological standpoint has brought forth the results showing 
that the greatest menace in slash is to be found in the stumps and large 
limbs and not in the smaller branches which are usually the portion of 
the tree destroyed in slash burning. At the present time, extensive bark 
beetle control work is being carried on in the West, from which re- 
markable results are being obtained. In the East the big problem has 
to do with the spruce budworm. This latter work is being financed 
entirely by timber land owners and gives every promise of results that 
will preclude further wide-spread destruction. The possibilities of con- 
trolling forest insects have hardly been conceived and there remains a 
vast amount of work to be done, the results of which will depend very 
largely upon the assistance received from the foresters. 


The present trend of the entomology work is decidedly encourag- 
ing in that it aims not only to control insect outbreaks, but more par- 
ticularly to prevent the outbreaks. Studies are at present being made 
both in the East and in the West to correlate insect outbreaks with 
weather conditions which may very well eventually result in the pre- 
dicting of possible outbreaks several years in advance. The possibility 
of controlling incipient outbreaks of softwood defoliators by girdling is 
being tried in the East. In the Lake States interesting studies are being 
made in connection with sawfly epidemics. In the South the prevention 
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of insect damage to stored forest products has been receiving consid- 
erable attention. 


There are two phases of the entomology work which at present de- 
serve considerable attention. In the first place, there is a serious need 
of better entomology courses at our Forest Schools. Only two are at 
present giving adequate courses, and the lack of knowledge and appre- 
ciation of forest insect damage which many of the graduate foresters 
have, has been a decided handicap in the furtherance of forest entomol- 
ogy work. A graduate forester should have some knowledge of the 
more important forest insects and be able to recognize their work before 
it assumes epidemic form. With such training, our present system of 
fire patrol could well be utilized to assist in locating incipient insect out- 
breaks. Such a system has been tried with success in Maine during 
the last two years. As the men become better acquainted with the nature 
of insect outbreaks, the results will accordingly increase in value. 


The second need is the putting of trained entomologists at our for- 
est experiment stations. This promises to be the most important and 
far-reaching step yet taken. The solution of forest problems in the 
future will depend largely on methods of management and the advice 
and counsel of technical foresters will prove of utmost importance in 
formulating these methods. In a like manner, the entomologist can be 
of assistance to the forester, for planting programs and methods of 
management must take into consideration the entomological side. It 
seems futile to advise a man to plant certain species under certain con- 
ditions, or to manage certain types by certain methods, which, from a 
strictly silvicultural standpoint may be perfect, but which actually mean 
that the trees are doomed to be killed or seriously injured by insects. 
Oftentimes a slight variation in methods may be sufficient to forestall 
this danger. To many foresters the softwood reproduction coming in 
on budworm killed areas is extremely gratifying when in reality it is 
made up to a large extent of fir balsam which is merely inviting new 
outbreaks of the budworm. The extensive plea to plant white pine has 
been answered to such an extent in some. sections that the trees are 
planted on even the poorest of sites and are consequently weeviled as 
soon as they get up above the grass. White pine is undoubtedly an ex- 
cellent tree to plant under many conditions but there are limitations be- 
yond which it is like throwing tinder ona fire. The cutting out of hard- 
woods to release the softwood growth has an entomological aspect which 


Lin what is hespeenlly the ate way. eee Tam Sache con- 
that control of forest insects is just as practical as control of 
st fires, and with the proper support the time is not far distant when — 
pioneer work of today will be superseded by the systematic preven- 
_ tion of future wide spread insect depredations. The secret of successful 
_ management of our forests of the future lies not in fire protection, in 
_ disease and insect eradication, in methods of cutting or planting, but in 
a combination of these factors in which each is given its just considera- 
tion, 
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THE PLACE OF ENTOMOLOGY IN SILVICULTURE 
Comments on Mr. Peirson’s Paper 


By A. J. JAENICKE, 


Mr. Peirson has shown that in the East the problems of forest in- 
sect protection can best be adequately met when such protection is made 
an integral part of forest management. This is equally true in the West 
for those timber lands which are now or very soon to be reached by the 
axe. By directing the earlier cuttings to the timber most susceptible to 
insect attack, and by leaving seed trees of the class and the species most 
resistant to primary insects, the Western forester can reduce present 
and future insect losses by forest management. Every close analysis 
of insect damage in the West brings added evidence that the forester 
and the forest entomologist must do their research work together if 
the growing need for effective insect protection is to be met quickly and 
effectively. 

If, with the benefit of additional research, it is going to be easier 
to settle the insect problem in forests nearing utilization, what of the 
millions of acres of mature forests in the West which must have pro- 
tection for decades to come? From time to time, beetle epidemics may 
so seriously threaten portions of such stands that good business prac- 
tice calls for a prompt and vigorous control campaign. Western timber 
owners are becoming increasingly uneasy over their insect losses as their 
timber becomes more valuable. In numbers of cases the direct control - 
methods developed by the federal Bureau of Entomology have proven 
eminently satisfactory, but there is full agreement among entomologists, 
as well as foresters, that marked improvement in existing control meth- 
ods is both possible and necessary before such methods can be applied 
on a large scale with full assurance of ultimate success. That such im- 
provement is possible only through cooperative effort on the part of 


foresters and entomologists is clear to the research men in both pro- 
fessions. 


Western yellow pine (Pinus ponderosa), western white pine 
(Pinus monticolae), sugar pine (Pinus lambertiana), and lodgepole 
pine (Pinus contorta) suffer tremendously from time to time through 
the epidemic activity of Dendroctonus beetles. In some of the larger 
epidemics, the beetle losses result in the killing of billions of feet of 
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thrifty timber. For example, in northern Montana, many thousands 
of acres of lodgepole and yellow pine are red with the foliage of trees 
killed by the mountain pine beetle. This infestation seriously threatens 
most of the valuable lodgepole in Montana. In northern Idaho, the 
western white pine stands have frequently had their volume quickly 
reduced to one-half by the work of the mountain pine beetle and the 


- destroyer is still active. In British Columbia, almost $100,000 has been 


spent during the past five years in an effort to put an end to rapid kill- 
ing by the western pine beetle and the mountain pine beetle. In south- 
ern Oregon and northern California, the Federal Government and the 
private owners have spent $200,000 in the last three years in a coopera- 
tive effort to stamp out a western pine beetle epidemic in a million acres. 
In this stand of yellow pine, Dendroctonus beetles have killed over one 
billion feet of pine in the last 10 years. The western hemlock looper 
defoliations in the Douglas fir of Western Oregon, the activity of the 
notorious spruce budworm in the forests of Idaho, the epidemic work 
of the Black Hills beetle in the yellow pine of northern Arizona—these 
are just a few additional insect problems which just now are giving 
concern to those who are responsible for the protection of the Western 
forests. 

There is a real need for a better appreciation of the role of insect 
protection in Western forest practice on the part of foresters. It seems 
to me that this need can best be met by more attention to forest entomol- 
ogy in the Forest Schools and to joint consideration of forest insect 
problems by foresters and entomologists in planning and carrying on 
forest research. Much has already been accomplished in placing effec- 
tive forest insect control on a firm basis, but as time goes on, there is 
a clearer realization that the difficulties and uncertainties still ahead can 
be removed only by the cooperative effort of foresters and entomol- 


ogists. 


FORESTRY ON ARIZONA STATE LANDS 


By Joun D. GuTurie 
Assistant District Forester, Portland, Ore. 


The State of Arizona has a land surface of 72,838,400 acres, or 
about equal to the combined area of all the New England States 
(except Rhode Island) and New York. Within the State there is a 
wide range of elevation, from less than 100 feet above sea level near 
Yuma to 12,611 feet on the San Francisco peaks. More than half 
the area of the State has an elevation of over 5,000 feet. All the life 
zones are represented, except the humid tropical, from the Boreal- 
Canadian, through the Transition, Upper Sonoran, Lower Sonoran to 
the Arid-Tropical, all of which are reflected even more distinctly in 
the flora. Three characteristic physiographic regions are to be noted, 
the Colorado Plateau, Mountain, and Plains or Desert region. The 
Colorado Plateau (over 5,000 feet in elevation) includes some 30 
million acres, the Mountain (3,000 to 5,000 feet) some 17 million 
acres, and the Plains or Desert (below 3,000 feet) some 25 million. 
Arizona’s principal timbered area is found within the Colorado Plateau 
region, which includes the Coconino Forest! of some 3,840,000 acres, 
a part of the largest unbroken pine forest in America. To one unfa- 
miliar with the State it will probably be a surprise to know that 19% 
of the area of Arizona is forest land, or 14 million acres, of which 
approximately 3,500,000 acres are of the saw-timber type within Na- 
tional Forests? and approximately 1,200,000 acres of saw-timber in 
Indian Reservations.* Generally speaking, her saw-timber forests are 
found at elevations from 7,000 to 11,500 feet; below 7,000 and down to 
approximately 4,000 feet the woodland type (pinion and juniper) occurs. 


HISTORICAL 


By the Act of Congress of Feb, 18, 1881, the Territory of Arizona, 
(along with the existing Territories of Dakota, Montana, Idaho and 


_ 1Not to be confused with the present administrative unit, the Coconino Na- 
tional Forest. The extensive stand of western yellow pine in northern Arizona 
was known as the Coconino Forest for many years before there were any Na- 
tional Forests. It included all of the present Coconino and Tusayan National 
Forests and possibly portions of the Sitgreaves. 

_ 2The net area of the ten National Forests in Arizona is 11,204,304 acres, 
with 18,653,014 acres within sixteen Indian Reservations. 


a ae Indian Reservations alone in Arizona are credited with 4,000,000,000 
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Wyoming) received a grant of 72 sections (46,678.68 acres) of land 
“for the use and support of a university.” Arizona was not, however, 
to gain title until she became a state, which she did by the Enabling 
Act of June 20, 1910. Under this latter Act, Arizona was the re- 
cipient of 2,300,000 acres additional of public land of which 200,000 
acres were granted for the State University. This article deals, how- 


_ ever, entirely with the 72 sections granted under the Act of 1881, which 


area was to be selected from the surveyed, unreserved, non-mineral 
lands of the state. The selection was made in 1882 by a commission 
authorized by the Territorial Legislature and under the supervision 


‘of Superintendent of Public Instruction M. H. Sherman and 


W.N. Kelly, Register of the U. S. Land Office at Prescott. And 
here a tribute might well be paid to the sagacity and vision of this 
Commission and the men who made the field locations for their care 
in keeping the best interests of Arizona in mind, for be it said that they 
selected some of the choicest timber sections of the entire Colorado © 
Plateau, in northern Arizona. Of the 46,678.68 acres to. which 
the Territory was entitled, and which the Commission selected, the 
Federal Government through its Department of Interior rejected 
8,869.86 acres (which the State later lost), leaving 58% sections or 
36,790.14 acres of some of the best western yellow pine timber in 
Arizona, all within Coconino County. The area chosen was not in a 
compact body but the sections were intermingled with government and 
railroad grant sections through eight different townships and 
were estimated to have contained approximately 350,000,000 feet board 
measure of yellow pine, accessible to the main line of the Santa Fe 
Railroad and on the whole fairly easy to log. Having no title to these 
University sections, the Territory could make little or no use of them 
from 1881 until August 17, 1898, when President McKinley included 
much of the timbered portion of the Coconino Forest in the San 
Francisco Mountains Forest Reserve. 

This region being an important livestock raising one, the Territory 
had been able to derive some small returns from the lease of certain 
of these sections to stockmen for ranch headquarters and pastures. 
On the other hand the Territory had during these years spent prac- 
tically nothing on these lands, the Federal Government through the 
Forest Service (since 1898) having given these sections protection 
from fire, involuntarily perhaps, because intermingled with govern- 
ment lands, within what later became to be known as the Coconino 


and Tusayan National Forests. 
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ARIZONA'S LAND CODE 


By the Enabling Act of 1910 Arizona, now a State, became the 
owner in fee simple of 36,790 acres of as good pine timber land as to 
be found in the Southwest. 


Arizona’s entry into statehood was followed by the holding of a 
Constitutional Convention. This was followed in 1912 by the session 
of its first legislature during which among the various state bodies 
created was a State Land Commission to be made up of three mem- 
bers.4 The Commission appointed by the Governor was very fortunate 
in having as its chairman a man whose firm convictions on forest . 
conservation and wise use of State lands has subsequently meant much 
to Arizona.® 

The Commission’s first task was to examine the State’s new land 
heritage and on the basis of what they found to submit a report of 
their findings to the Governor. This report was submitted under date 
of Dec. 1, 1914. The report® covered the results of their labors 
“with such recommendations relating thereto, having for their purpose 
the establishment of a permanent policy for handling the public lands 
of the State.” 


On the basis of this report, which was exhaustive and statesman- 
like, a State land policy was passed in 1915 by the second State 
Legislature and known as the “Public Land Code of the State of 
Arizona.” This code contained among many wise provisions for 
administering State lands several very progressive provisions relating 
to forestry and forest management of its timber lands. In the title 
of the Act or Code the purpose is stated among other things to cover 
“lease, sale and other disposition of the State lands and of the timber 
and other products thereof.’ Examples of forestry provisions in the 
Code are: 


Sale of State Lands 


“Sec. 48—***#* provided, said lands are not such as are prohibited 
by law to be sold; and provided that no lands containing timber of 
such value that it should in the opinion of the commissioner be sold 
separately from the said land, shall not be subject to sale until after 
said timber shall be sold, and no lands chiefly valuable for the pro- 


4Arizona Revised Statutes, 1913, Chap. 1, Title 43. 


5This first Commission was made up of Mulford Winsor, chairman, Cy 
Byrne and Wm. A. Moody. 


SReport—State Land Commission of Arizona, June 6, 1912-Dec. 1, 1914. 
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duction of saw-timber shall be subject to any of the provisions of this 
Act, relating to the sale of State lands. 


Products of Land 


“Sec. 76—Rules and Regulations: Except as otherwise herein pro- 
vided said rules and regulations for the care, sale and administration 
of said timber and tanber products, shall conform as nearly as may 
be, to the rules and regulations of the Forest Service of the United 
States Department of Agriculture. 

“Sec. 77—Limitation of Timber Contracts: No contract for the sale 
of timber shall exceed 5 years in term, nor shall more than 50 million 
feet of timber be sold to any one individual, association or corpora- 
tion, at one sale, nor shall any sale be made or contract entered into 
with any person, association or corporation, while such individual, asso- 
ciation or corporation, has under sale or contract more than 5 million 
feet of timber sold under the provisions of this act. 

“Sec. 78—University Timber Account Fund: ‘The expenses incurred 
by the commissioner for the care, sale and other administration of timber 
or timber products, upon lands granted for university purposes, shall 
be kept by the commissioner in a separate account and said expenses 
shall be a charge against the said university funds. 


Trespass on State Lands 

“Sec. 81—Definition and Punishment: Whoever knowingly and wil- 
fully commits a trespass upon state lands, either by cutting down or 
destroying any timber or wood standing or growing thereon, or by 
carrying away any timber or wood therefrom, ****** or negligently 
or wilfully exposes growing trees, shrubs or undergrowth standing 
on the state lands to danger or destruction by fire, or aids or abets 
any such trespass or injury shall be deemed guilty of a misdemeanor 
and upon conviction thereof shall be fined not less than $50 or more 
than $300 or punished by imprisonment in the County jail not more 
than 6 months or by both such fine and imprisonment. *** 


COOPERATIVE AGREEMENT 


Prior to the adoption by the Legislature of a State Land Code, 
the Land Commission largely through Mulford Winsor, its chairman, 
had taken up with the District Forester’s office at Albuquerque, N. M., 
the question of cutting of timber on these university lands. Located 
as they are intermingled with government timber and private timber 
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occupying government land (timber cutting rights having previously 
been secured by local companies on railroad sections later recon- 
veyed to the United States under special agreements) and lumbering 
operations being in progress, the State realized the opportunity of 
putting some of its merchantable timber on the market. There followed 
a cooperative agreement between the Arizona Land Commission and 
the Secretary of Agriculture which was approved on January 15, 1914.7 
This agreement is still in effect and has therefore passed through its 
tenth year, with consequent changes in governors and personnel of 
State land commissioners. This agreement between a state and the 
Federal Government covered the practice of forestry on certain state 
lands and contained features unusual at that time and unusual now. 


SOME PROVISIONS OF THE AGREEMENT 


After the usual legal phraseology at the beginnings of such docu- 
ments, the agreement starts off with a detailed list of the lands affected 
and a quotation of the Act under which the State Land Commission 
is authorized to handle these lands, and then follows with a list of the 
specific things each party to the contract agrees to do. 

The Secretary of Agriculture through the Forest Service and the 
District Forester agrees to: 

1. Furnish to the Land Commission the rules and regulations 
of the Secretary of Agriculture for the administration and use of the 
National Forest lands. 

2. Furnish the Commission copies of fire plans for adjoining 
National Forests. 

3. Advise the Commission as to proper care of said State 
lands and Forest Service timber sale contracts. 

4. Examine, upon request, these university lands and report 
on their condition, status, products thereof, desirability of timber 
sales, logging plans, stumpage values, and other matters aiding in 
proper administration of the lands; this service to be free of cost to 
State. 

5. Designate, upon request, forest officers to work for the 
State in scaling, supervision of logging and other operations connected 
with removal of timber from these State lands, salaries and expenses 
of such forest officers to be paid by State. 

‘Credit for the inception and putting through of this agreement is due to 
Arthur C. Ringland, district forester and T..S. Woolsey, Jr., assistant district 


forester, of the Southwestern District, neither of whom is now connected with 
the federal forest service. 
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The State Land Commission on its part agreed to: 

1. Employ at least one fire guard during the fire season who 
shall work with local forest officers. 

2. Pay all expenses for suppression of forest fires on or orig- 
inating on these State lands. 


3. Cut and remove timber from these lands as nearly as may 
be tn accordance with National Forest rules and regulations, and the 
advice given by the Forest Service and consult with the Forest Service 
before making any sale, the Land Commission however to conduct all 
negotiations of sale. 

Both parties agreed that if at any time it became necessary to 
employ a forest officer for administrative or supervision work (as 
distinguished from advisory, field or office work) that the Forest 
Service would furnish such a man, or men, and the State would pay 
him or them, their usual salary and expenses, that the agreement or 
contract could be terminated upon 90 days written notice. This agree- 
ment has been in effect now for some 11 years and there has 
never yet arisen any discord in its handling in spite of several changes 
of administrations both state and federal. One or more forest officers 
have been assigned to the sale as occasion demanded, on a part time 
basis, salaries being paid by the State only while handling its sales. 
This forest officer has also handled sales of timber on adjoining 
government and timber rights sections to the same purchaser. It has 
been fortunate that the same lumber companies have been the pur- 
chasers of all the university timber so far, with whom both the State and 


’ the Forest Service have maintained very amicable relations. 


SALES OF UNIVERSITY TIMBER 


Winsor in his report of Dec. 1, 1914,8 estimated that there were 
approximately 300,000,000 feet board measure of mature and over- 
mature yellow pine on the university lands, and that approximately 
two-thirds or 200 million feet could be marketed within the next 
twelve years (by 1926). He placed what he considered a reasonable 
stumpage price of $3.50 per M feet on it, which he estimated would 
bring into the university fund of the State a total of $700,000 for the 
sale of timber alone there being nominal receipts from sale of cord- 
wood and leases to stockmen. He also believed that “this amount can 


8Report of the State Land Commission of Arizona, Period, June 6, 1912, to 
Dec. 1, 1914, p. 123. 
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be steadily increased at frequent intervals thereafter by the sale of 
timber not yet mature but so nearly mature that it will soon be 
suitable for cutting.” Let us examine the accuracy of his prediction 
of 10 years ago. 


THE PROFITS OF FORESTRY 


The first sale of this university timber was made in 1914,® since 
when 15 sales have been consummated to date (Jan. 1, 1924). A 
total of 128,395,000 feet, B. M. have been sold for which the State 
has received $393,179.31. To make and administer these sales, to 
provide protection from fire and trespass on its 36,790 acres of uni- 
versity lands in Coconino County has cost Arizona $15,371.14, leaving 
a net profit to the State for its University fund of $377,808.17. 


TABLE’T. 


AMOUNT OF TIMBER SOLD, RECEIPTS, COSTS, ETG.* 


Volume Cost Cost Average 
Fiscal Year M. B.M. Gross Adminis- Net Admrs. | Stumpage 
Feet Value tration Receipts Per M. Ft. Value 
BON es ox cat aitets « 9,004. | $ 27,012.75 |} $ $00.00 }.$ 26,212.75 | ..42:.., ) veeae ee 
NOT Saale onwha wee atante 20,391 67,365.67 1,800.00 65,565.67 } oo... Ja. el eee 
LOD Girt. scout conn se Ee 18,398 63,964.41 1,680.00 G2 284540 Uh Gis nos cad Uh ee 
PON aie, carve outage de 7,490 24,342.89 818.49 23,524.40 | esc see |) See 
LOTS rch owl aia. ae 7,319 23,786.75 992.48 22 798.2 1A Pe epcrakl eel Sy Cee 
AED ee Oat hal Shicw at ee 19,690 60,201.00 1,148.75 38,052.25) Oo Gs min hain ee 
LOZO SE. Fo, a’ ecthadanarernyeye 15,345 50,057.97 3,073.88 45,994.09. eon ok oo eee 
ED DI eeccne eee re sentduey oraeo Oe 2,909 8,018.06 1,794.38 6,223.68 Po San es ee eee 
1922. Aisa tenn aie, 4,359 10,853.74 956.93 9,856.81 | \..5cencnuloaoee meee 
DOS eis can ve teres 23,520 57,576.07 2,306.23 55,269.82 | ove cee eae Oe 
otal acments ces 128,395 | $393,179.31 | $15,371.14 | $377,808.17 12c $3.06 
Total:amount of timber cut... cocks ee oe ete oe ee eens 128,395,000 feet, B. M. 
Total area Cut‘Overs.ck wits dee cn eee ee ak ee ee 18,420 acres 
Average: Cut POF ACRE. 6 << acd ey ete eesc tae ee eee ick Sir ee 6,912 feet, B. M. 
Averape-atand left:per acre:. ..1. 5c meee an ee cc eee 1,730 feet, M. 
‘botal averageioriginal stand 556 eee oc ec nee 8,640 feet, B. M. 


*Data supplied by R. F. Rhinehart, lumberman, Coconino National Forest. 


The State has in addition approximately 160,000,000 feet, of 
which 31,867,000 feet are in trees left on cut-over sections (on some 
18,420 acres) of merchantable timber as yet uncut. It will probably 
be 15 years before all of the virgin timber on the University sections 
will be cut. It has approximately 18,42019-acres of this University 
land cut over under as good forestry practice and in as good a condi- 
tion as far as second growth is concerned as the adjoining National 


°The first scale report on State Sale No. 1 was dated Dec. 20, 1913. 
10Exclusive of 2,615 acres of open land bearing no timber. 
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Forest lands. The mature timber has been removed and seed trees 
left. On most of the cut-over University sections there is good advance 
reproduction. Based on actually calipered areas, from 15 to 25% of 
the original stand has been left; in general, approximately 80% 
of the stand has been taken. The remaining stand consists of 
thrifty growing “black jack” with occasional yellow pine where needed 
for safety restocking. Some of the sections are located close to 
transportation so that there should not be such a long period before 
a second cut is practicable. Moreover, the State is realizing not a 
small sum from the sale of dead material, such as cull logs, dead trees, 
tops and limbs, as fuel wood in the Flagstaff market. _ The land is 
being protected and the State can expect to harvest succeeding crops 
from these lands as time goes on. So far at least, the practice of 
forestry has proved to be a profitable undertaking for the State of 
Arizona and its University. 

In fact, so successful has been the administration of the timbered 
jlands of the University of Arizona that after the passage of appro- 
priate legislation!! and after giving the procedure a thorough tryout, 
the State of New Mexico, through its Land Commissioner under date 
of September 10, 1923, entered into a similar agreement with the 
Secretary of Agriculture for the management of all of its timbered 
holdings—the only material departure being that since the New Mexico 
lands do not in general alternate with National Forest lands, though 
largely within or adjacent to National Forests, the State has agreed 
to pay all the expenses to the Government involved under said agree- 
ment including appraisals, technical advice, etc. 


11Chapter 101, pp. 162-163, Session Laws of New Mexico, 1923. 


THE PHILOSOPHICAL BASIS OF THE “NORMAL FOREST” 
| ) By AL, He CHAPMAN, aM a 


f 


Yale University 
Normality is the perféct adjustment to external forces. 


These forces dé not remain constant, and when they change, nor- 
mality in that respect is destroyed. All organisms are constantly striv- 
ing for the attainment of normality. But its attainment would indicate 
the complete cessation of all changes in the external forces, and would 
result in fixation or stagnation of the organism. . 


Stability of adjustment too long continued is, therefore, closely as- 
sociated with death, leads to death and results in death. Continuing 
and expanding life, on the other hand, results from the interplay of new 
forces, to which new adjustments must be made. 


The survival and improvement of living forms depend on the abil- 
ity to change in order to adjust the organism to new forces. “Two con- 
ditions cause the destruction of a species: 


a. Previous perfection of adjustment too long continued, so 
that the ability to change is atropied. 

b. Too sudden changes, which exceed the elasticity or ability 
of the species for adjustment, hence overwhelm it. 


In pursuing the ideal of a normal forest these same principles apply. 


The forest will ultimately take the form indicated by the forces at 
work on it of which man controls the age of cutting, the severity of cut- 
ting, its frequency, and the conditions determining reproduction. 


If the guiding principles, i. e., the rotation, the cutting cycle, and 
the principle of sustained yield, are adhered to long enough, the forest 
will automatically become normal as a result of these forces intelligently 
applied, i. e., whatever form is constructed in the mind of the forester, 


(if within possibility of nature) will be the form the forest ultimately 
assumes, 


The economic forces, however, on which’these ideals are based are 
not fixed but dynamic or changing—hence the ideals must change. The 
forest must change with them by modifying the fixed goals, substituting 


other fixed goals in accordance with the new objectives—thus never at- 
taining perfection. 
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But, too frequent and violent fluctuations of these goals prevent 
any progress at all towards the attainment of normality. If the change 
is sufficiently gradual and not too radical the forest may be maintained - 
during the transition as a prosperous going concern, 

The transition from virgin forest to forest exploited for jumper’ is 
an example of the effect of too violent a change, resulting in destruc- 
_ tion of the organism, a process avoidable by adopting more temperate 
‘methods of cutting. 


The survival of the forest as a silviculturally productive unit de- 
pends on man’s deliberate intention to so modify his attitude towards 
it that nature can continue to function properly. Its perfection as an 
econonvic productive unit goes farther and requires sustained yield 
which depends on the three fixed conditions, rotation age, area of work- 
ing circle, and length of cutting cycle. 


The rotation age is fixed for the purpose of producing the largest 
quantities per acre of the products most needed by society. The area 
of the working circle is fixed in order to organize a continuous flow of 
these products at minimum cost. The length of the cutting cycle is fixed 
in order to secure the best possible combination of silvicultural practice 
with least logging costs and least administrative expense. 


If these conditions, all three, remain fixed, the forest in the course 
of several rotations will approach closely to perfect adjustment to each 
goal, simultaneously. 


But the very nature of the forces indicated as the basis of these 
standards is their inevitable tendency to change. Any change in even 
one of these three basic factors of the forest would throw its form out 
of perfect adjustment and require another full rotation or longer to 
bring it back to normal. 


In spite of this fact, rotations can be chosen and closely adhered to 
for periods long enough to attain a form of forest which is a practical 
going concern, and if changes are required they can usually be intro- 
duced without disrupting the business. Since it is easier to shorten than 
to lengthen a rotation, and the former process spells larger present in- 
come as against a curtailment of the present cut, private forests drift 
towards too short a rotation for permanent economic good or even 
permanent profit. 

Short cutting cycles can be lengthened or long ones shortened with- 
out interfering greatly with the annual cut. 
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“*.. »5rincipal service resulting from regulating the cut in the pres- 
ent cutting cycle and first rotation is that the forest inevitably is moulded 
by such regulated cutting into a form which greatly facilitates its con- 
tinuance in exactly the same manner during the next rotation. 

The success of the working plan for regulation will be based on 
the foresight with which the three standards, rotation, area and cutting 
cycle are chosen, and the degree to which they can be adhered to as the 
best means of rendering the forest permanently useful to the greatest 
extent. 


False judgment, lack of vision or failure to follow the plans laid 
down will show in corresponding failure of the forest at some future 
period to give to the community the desired benefits, when it will either 
be abandoned or new plans adopted, with great economic loss due to 
disruption of supply of products, caused by the violence of the transi- 
tion demanded in the forests. 


THE GRAZING OF CATTLE AND HORSES IN PINE 
PLANTATIONS . 


Reply to Comment by J. A. Cope 
By Paut W. Sticke AND Ratpu C. HAWLEY 


Discussion is stimulating and in the past has been in too large a 
degree lacking in American forestry periodicals. In most cases men 
holding opinions differing from those published have been content to 
remain silent. A live and sustained interest in technical subjects can 
best be developed by a free interchange of ideas. For this reason we 
welcome Mr. Cope’s comment and shall attempt a brief reply. 


Silviculture is local in application. Failure to recognize the gen- 
eral principle as distinct from its local application is often one of the 
underlying causes for opposing views. For example, Cope’s attempt 
to overthrow our conclusions in regard to the use of transplant plant- 
ing stock on heavy grass sod in southern Connecticut, by citing the 
case of one farmer in another forest region, is an excellent illustration 
of this point. 

Will Mr. Cope deny that as a general principle increasing heaviness 
of sod and luxuriance in grass growth on planting sites tend to require 
stronger, taller or more vigorous planting stock? We have no quarrel 
with him as to whether the application of this principle in the upper 
Delaware River Valley will permit the field planting of two year old 
seedlings. The authors of the original article in question state specifi- 
cally that their paper relates to conditions in southern New England 
(page 846, line 20 of the text). 

The fact that removal of dry grass and weeds from unclosed pine 
plantations lowers the fire hazard is so self-evident as to need no special 
proof among technical foresters. The relative extent to which the 
starting and spreading of fires is reduced by grazing, of course, will 
vary. Under southern New England conditions the difference in fire 
hazard between a well grazed plantation and an ungrazed plantation is 
vital. In the former, fire either will not spread at all or else will find 
such small quantities of fuel that its progress is slow, patchy and of 
slight injury to the trees. 

Grazing was recommended only until the plantation becomes closed 
(7 to 12 years after establishment). Cope.attempts to show that the 
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fire hazard continues only slightly decreased after closing of the planta- 
tion. Experiénce in southern New England indicates that fires in un- 
grazed, unclosed plantations run with greater rapidity and are harder 
to fight than fires in ungrazed, closed plantations. Fires in the latter 
usually result in base scarring of the trees while fires in the ungrazed, 
unclosed plantations normally result in total destruction of the planta- 
tion. Hence the incentive to reduce the fire hazard for the 7 to 12 
year grazing period. 


A fire which illustrates the point occurred near New Haven, Conn., 
on Oct. 26, 1924. Conditions were exceptionally dry, both in the woods 
and in the open. A fire started beside a road bordering an ungrazed, 
closed, white pine plantation planted 11 years, and an ungrazed, open 
red pine plantation six years old. The inflammable material in the closed 
plantation consisted of pine needles, in the open plantation of grass and 
weeds 3 to 4 feet high. The fire entered first the closed plantation and 
burned slowly in the litter, scarring the bases of the trees. Later it 
reached the ungrazed, open plantation where it ran rapidly and killed the 
trees on the area burned over. This fire was stopped easily in the closed 
plantation, but in the open plantation could not be controlled until a fire 
company arrived with chemical fire extinguishers. 


“Live stock grazing as a factor in fire protection on the National 
Forests,” by John H. Hatton, U. S. D. A., circular 134, will prove in- 
teresting reading in connection with the reduction of the fire hazard by 
grazing. 


Cope attempts to cast doubt upon our data by claiming that the 
stock were not confined to the experimental areas but had other pastures 
to feed upon. He misinterprets the data. With the exception of Plan- 
tation E, the stock were pastured entirely within plantations. 


However, the authors are willing to meet him on his own ground 
and assert that in the amount of damage done, the question of whether 
the grazed plantation is the sole pasture for the stock, is of less im- 
portance than the location in the pasture of the plantation with refer- 
ence to such features as water holes, salting grounds, and travel between 
different portions of the pasture. In any specified 30 acre pasture in 
northeastern United States, a one-acre plantation can, by the use ‘of 
fences or -natural features, be so located that practically complete de- 
struction is caused by 15 grazing animals within a year. This can be 
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CONDITIONS FOR “HEAT CANKER AND 
SUNSCALD IN PLANTS 


By Dr. R. B. Harvey 
Section of Plant Physiology, University Farm, St. Paul. 


In Minnesota the effects of excessive temperatures in plants pro- 
duced by the absorption of sunlight are frequently seen in the scalding 
of various fruits, as gooseberries, plums, tomatoes, and strawberries, 
and in the heat canker of flax. In this latitude the sunshine period is 
great in summer, for many days more than 15 hours in length. This is 
a longer period than is shown in tropical regions. When there are no 
clouds, plants are exposed for a long period to the sunlight and if there 
is little breeze to dissipate the heat produced by light absorption, the 
surfaces exposed to the sun become increasingly hotter. During a nor- 
mal day the highest temperature in exposed surfaces of fruits is not 
reached when the sun is at the zenith, but afterwards, usually about 
2p.m. The heating effect of the sun is accumulative. 

The author has made a great number of determinations of the 
temperatures reached in parts of fruits and vegetables exposed to the 
sun. With the apparatus used the temperature of a very small area 
could be determined accurately. Thermal junctions made by electro 
welding copper and constantan wire of No. 40 gauge were inserted into 
the parts of plants at any desired depth. A controlled temperature junc- 
tion was kept in a mixture of finely chopped ice and distilled water. By 
measuring the difference of electrical potential between the two junc- 
tions the temperature of the plant part could be easily determined, since 
the junction in ice remains constantly at the freezing point, and the 
temperature is proportional to the potential difference. 

Figure 1 gives the fluctuations in the temperatures of apples on 
July 13, 1922. 

It is easily seen that the south side of the apple is 22° hotter 
than the shady side of the same fruit and 32° hotter than the sur- 
rounding air. With every cloud there is a drop in temperature. Even 
a slight breeze is sufficient to cause a decrease in temperature. One 
would expect to find the greatest injury from subscald on days when 
there were few clouds and little breeze. A high temperature of the air 
also favors sunscald, as this decreases heat radiation. A considerable 
amount of heat is used up in the evaporation of water by the transpira- 
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tion of plants. Scalding and the effects of high temperature in general 
are most prevalent when transpiration is decreased by drouth. 


The heat canker of flax is caused by excessively high temperatures 
of the stems at the ground level. On days with bright sunshine the 
temperature of the surface of the soil was found to reach 126° F. 
The temperature of the flax stem at the ground level was 123.8°, suffi- 
cient to injure most plant tissues, and sufficient to cause heat canker 
in flax. 

In an experiment in which temperatures of flax grown on a dry 
plot and on wet soil immediately adjacent were compared, it was found 
that moist soil is sufficiently cooler than dry soil, owing to evaporation 
of water, to prevent excessive temperature rise in the stems. Injurious 
temperatures are seldom reached except when the soil is dry. 


The scalding of plums, gooseberries, and strawberries is of con- 
siderable commercial importance, not only because the scalded fruits 
present a poor appearance, but also because the scalded areas are easily 
broken and fungi entering them cause rots. 


The temperature of most fruits is considerably higher on the 
sunny side than on the shady side. Strawberries showed a temperature 
of 94°, F. on the south side and 82° on the north side when the air 
temperature was 73.5°. Red currents showed 81° on the south side 
and 73.5° on the north side when the temperature of the air was 73.5°. 


Table I gives the temperatures of plant parts in sunshine and shade 
taken at various periods. 


PABLICL 
, Degrees, F.of South side North side 
air temperature degrees, F. degrees, F. 
atleve (SPA py Ge ere ccs reo ° io oe Mier) 73.5 
GAR DOG 9 ont. eles reso cs ie) Thos 7330 
Rerecit CUCUIMDE! ~. 2.0.5 oe ors 98.6 108.0 
White cucumber (same ex- 
PROSUIPE a dea tote bye, ke she nese @ + 98.6 104.5 
Green petiole of béet......... 86.5 101.0 
Red petiole of beet (same ex- 
OSTEO VR cree eae 86.5 99.0 i 
Popper light red) o4. 5. <2 esos: 70.0 103.0 81.0 
Beaw pod (green) .......5.- 77.5 92.0 87.0 


Apple i( green) 7 A aenis i. 81.0 97.0 81.0 
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In general, green parts of fruits are heated to a greater degree than 
red or white parts. The development of red color on the side of ap- 
ples exposed to the sun tends to prevent excessive heating of the sur- 
face. Light green tomatoes scald less than dark green fruits. Red 
fruits are injured less than green fruits. The reason for this is that the 
red light reflected from the red fruit contains the greater part of the 
energy of sunlight. Green fruits absorb this light so that they are heated 
more than red fruits. 

Fruits lying on or near the ground are injured more than those a 
few inches above the soil. The surface of the ground becomes exces- 
sively hot when dry. Some sunscald may be prevented by keeping fruits 
off the ground. The evaporation of water by the fruit lowers the tem- 
perature somewhat, so that watering decreases the injury. Shading 
either by the leaves of the same plant or by another crop will help to 
decrease sunscald. The temperature of leaves is seldom excessive on 
account of the cooling effect of transpiration from the surface. 

In strong sunlight gooseberries may have a temperature 10 degrees 
or more above the air temperature. Sunscald of gooseberries is much 
worse on plants that have been defoliated by insects than on those with 
thick leafy covering. Berries on the outside of the bush are most liable 
to scald. Frequently after a hot, sunshiny day, brown spots with a 
cooked appearance can be seen on gooseberries. These are typical indi- 
cations of too high temperatures. Similar discolorations are caused on 
apples and plums by suncald. 

Fruits ripen more rapidly on the sunny side than on the shaded 
side because the sunny side is generally at the higher temperature. 


SUMMARY 


It appears that heat cankers or sunscald injuries are caused by the 
excessive heat generated in exposed parts of plants by sunlight ab- 
sorption, 

The injury is to be expected on days when there are no clouds or 
breezes, when the soil is dry, and when the average temperature is high. 

The injury may be decreased by shading by leaves of the same 
plant or by a nurse crop; by increasing the soil moisture; or by keeping 
fruits as far above the soil as practicable. 


ESTIMATING OF TIMBER RESOURCES 


Province of Varmland, Sweden 
Extract from Report “Vérmlands Taxering”’ 
TRANSLATED By E. J. HANzLIK 


In order to obtain results in which the personal factor would be 
eliminated it was decided to gridiron the province by a system of paral- 
lel base lines, in an east and west direction, which would be used as 
control for obtaining the estimates. These lines were spaced 4 kilo- 
meters (2.48 miles) apart in the northern part of the province (about 
three-fourths of the total area estimated) and 2 kilometers (1.24 miles) 
apart in the southern part. This difference in intensity of the estimate 
was deemed desirable because of the irregularities of the land surface 
in the southern portion due to numerous lakes. All trees were tallied 
along these base lines on a strip 10 meters (32.8 feet) or approxi- 
mately one-half chain wide, which gave an estimate of 0.25% for 
the greater part of the province (in the north) and 0.5% for the 
southern portion. Base lines were surveyed mostly with the magnetic 
staff compass, although in regions of magnetic ore the solar compass 
was used. Horizontal distances were obtained with the 100 meter 
chain (328 feet). The width of strips for estimating was obtained 
by using a 5 meter stick (16.4 feet) at right angles to the compass 
line. No vertical control was obtained. 


TREE CLASSES 


Trees were tallied in 5 cm. (1.97”) classes as follows: 
0 class, trees up to 4.9 cm. in diameter. 

5 cm. class, trees 5 to 9.9 cm. 

10 cm. class, trees 10 to 14.9 cm. 


TRANSLATOR’S NOTE: 

The Government of Sweden realized the need of having sufficiently accur- 
ate forest data covering the entire country (some 55 million acres of forest 
land) in order to formulate plans for management of its timber resources, both 
public and private, and in 1910 an appropriation was made by the Swedish Par- 
liament to start this work in the Province of Varmland, one of the rich forest 
provinces in south central Sweden, and to devise methods which might be adapt- 
able, with slight variations possibly, to other forest regions of the country. The 
actual field work was started in 1911, and work was done on what may be 
termed an extensive basis of estimating. 
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15 cm. class, trees 15 to 19.9 cm. 
20 cm. class, trees 20 to 24.9 cm. 


ele 
(1 cm. = .394 inches ) 


In estimating, the 5 cm. class was tallied on a strip 1 meter (3.28 
feet) wide; the 10 and 15 cm. classes on a strip 5 meters (16.4 feet) 
wide; and the 20 cm. and up on a strip 10 meters (32.8 feet) wide. 
Trees in the O class were tallied only on the last 40 meters on a strip 
one meter wide in each kilometer. (1 kilometer = 0.621 miles.) This 
method of tallying was due to the excessive number of small trees in 
this part of Sweden. (In 1910 trial estimating tallied all trees on a 10 
meter strip, but it was not practicable to take all the small trees on 
such a width.) 


SAMPLE TREES 


Every 10th tree (called “A” sample trees) in each diameter class 
and species was measured with special accuracy (i. e. to mm. at breast 
height), carefully described as to character, etc., and whether dead. 
For every 4th sample tree (or every 40th tree) in each diameter class 
other measurements were also taken for obtaining the volume and 
growth. These were called “B” sample trees. If especial accuracy 
was desired, trees were felled and measurements made, otherwise stand- 
ing trees were measured. Generally the standing trees were measured 
as accurately as possible. Obtaining the form factor was most diffi- 
cult—therefore ‘Jonson’s form-point method was utilized. Heights 
were measured with the Christen hypsometer. Increment borings were 
taken and the growth for the last 10 years was measured at the DBH. 
The height growth was obtained by observing the tip ofthe tree and 
counting back the last 10 years, using the hypsometer. Field glasses 
aided materially in determining the height growth. For every 40th 
“A” sample tree (or every 400th tree in each diameter class) additional 
observations were made on butt-swell and age. These were called 
“C” sample trees. 


PERSON NEL 


Each estimating crew was composed of : 
1 chief 

1 tallyman 

2 sample tree takers 
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2 caliper men 
I compassman 
2 chainmen 


9 Total in estimating crew 


LAND CLASSIFICATION 


The land surface was classified as follows: 

Bldg. lots, garden, agric., tree-less, natural meadow, etc. 

Productive forest land used principally for grazing. 

Forest land. 

Swamps, bogs, ete. 

Non-productive land. 

Water. 

(Also various forest types of no particular distinctive value 
totels. Ss) 

On a sample plot of 4 ar (40m. x 10m.) at the end of each 
kilometer the ground cover was observed according to particularly 
named groups of plants common in the region—also according to 5 
classes of density of ground cover. 


HOO > 


TREE MEASUREMENTS AND STAND DESCRIPTION 


In each forest stand the following was ocularly estimated : 

1. Cu. Vol—For each species given in tenths of total volume of 
the stand. 

2. Age Classes—In even-age stands under 120 yrs. by six age 
classes of 20 years each. Older stands were listed as Class VII. 
Uneven-aged stands, where at least 1-5th of area is taken up by an- 
other age-class with a deviation of at least 20 years from the other 
part of the stand was marked in the age-column “0.” 

3. Height—In even-aged stands the heights of the dominant trees 
were used as a basis. Height classes were as follows: 

Class 0 includes trees up to 3 meters. 

3 includes trees from 3 to 6 meters. 
6 includes trees from 6 to 9 meters. 
9 includes trees from 9 to 12 meters. 
12 includes trees from 12 to 15 meters. 

4. Site—This was obtained from tables for the different species by 

the actual or estimated tree heights in stands of normal density at 50 


vears of age. 
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5. Density—Three classes of density were made for’ stands over 
20 yrs. of age. 

Class 1. Stands under 1/3 fully stocked. 

2. Stands 1/3 to 2/3 fully stocked. 
3. Stands over 2/3 stocked. 

Class 1 was further subdivided as follows : 

l-a When the average distance between trees is less than the 

average height. 

1-b When the average distance between trees is over, but not 

double the height. 

l-c When the average distance between trees is over double the 

average height. 

For stands under 20 years density classes were as follows: 

Class 0. Distance between plants is over 6 meters. 

1. Distance between plants is over 2 and up to 6 meters. 
2. Distance between plants is over 2 and up to 4 meters. 
3. Distance between plants is not over 2 meters. 

If young trees, less than the 20 year class, are under seed trees 
notation was made of the character of the stand (1. e., young growth 
under seed trees) and placed under Class 1-b. 

6. History of Stand—Notation made as to past or present cutting 
operations according to the following scheme: 

1, » Uncut forest, 

2. Understory cutting. 

3. Upperstory cutting. 

4. Medium cutting. 

MAP 

A map showing the following was made: 

1. Forest types or tree species. 

2. Age classes. 

3. Height classes, 

4. Site. 

5. Density of stand. 

6. Location of sample plots. 


ESTIMATING 


lrees were measured with calipers 1.3 m. (4.26 feet) above ground 
and listed in 5 cm. diameter classes, as follows: 


Trees 20 cm. and up tallied on strip 10m. (32.8 feet) wide. 


=f , 
pA . AE toe: ; 
a teas 16a and 15 tallied on a strip 5 meters wide. 
of class 5 tallied on strip 1 m. wide. ; 
s in class 0 tallied on strip 1 m. wide for last 40 meters of 
ms each kilometer. 

cad ‘The diameters of all stumps on ‘the 10 meter strip were measured. 


SAMPLE TREES . Se rt 


ey 10th tree over 1.3 meters (4.26 feet) tall in each diameter 
class was listed as a sample tree. 
; (“A” trees)—For each “A” sample tree idllewine measurements 
were taken: (1) number of stand, (2) species, (3) DBH in mm, If 
dead it is placed in the damaged column. 
(“B” trees)—For every 4th sample tree (40th tree tallied) in each 
diameter class the following was obtained in addition : 
Height. 
Last 10 years height growth. 
- Formpoint in % of trees’ height from ground. 
Total number of rings at breast height. 
Width of last 10 rings at breast height. 
Bark thickness at DBH. (4.26 feet up). 
Damage—dead tree, rot, fungus, dead top, animal damage, 
insect damage, snowbreak, fire. 
(“C” trees)—For each 40th sample tree (each 400th tree tallied ) 
there were obtained data in addition as follows: 
1. Diameter at stump height in mm. 
2. Age at the base of tree. 


ee 


a 3. Diameter in mm. at 1/10 of total height. 

E 4. Bark thickness at 1/10 of total height. 

3 The core showing the growth at base was preserved with an appro- 
a priate mark to designate the proper sample tree. 

: (a) For every sample tree under 1.3 meters (4.26 feet) in height 
; the following data were taken: 

: 1. Number of stand, (2) species, (3) height. 

2 (b) For every 4th sample tree under 1.3 meters was taken: 

; 1. Age at base, (2) last 10 yrs. total height growth, (3) damage. 
3 Every 10th stump was a sample stump—number of stand noted, 
E species, diameter growth in 50 year periods, and indications of rot. 


mi 
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ADDITIONAL INSTRUCTIONS 


There are many instructions given for the proper conduction of the 
work, such as regarding the need of great care especially with DBH 
and other measurements, and of the use of checks whenever possible. 
(Only the more important and those deemed of special interest to 
American foresters are given in this extract.) 


SITE DETERMINATION—(TREES UNDER 50 YRS.) 


Trees of equal diameter 50 years of age at breast height and 60 
years at base are on better sites than those having 65 or 70 rings at 
base. The ground cover is also an indication of site, especially with 
young growth, for example: 

Herbs and good grass—site value 21 meters at 50 yrs. of age. 

Moss, blueberries, herbs 18 meters at 50 yrs. of age. 

Heath, moss, huckleberry 15 meters at 50 yrs. of age. 

Heath, huckleberry, lava 12 meters at 50 yrs. of age. 

Lava, white moss, moss, huckleberry 9 meters at 50 yrs. of age. 

For trees over 50 years of age site tables are based according to 
the height at 50 years. 

DENSITY 


Uncut forest—not over 10% of volume cut. 


Understory cutting—at least 10% cut. Stumps left have an 
average diameter less than the diameter of the remaining trees 
at stump height. 


Na 


3. Upperstory cutting—at least 10% cut; average diameter of 
stumps greater than that of the remaining trees. 

4. Medium cutting 
understory. 


at least 10% cut from both upper and 


LABOR AND WAGES—(SUMMER 1911) 


Left camp 7 a.m. 1 hr. at noon—worked on 60 hr. week basis. 
Wages—Chief 10 kr. per day (week days only). 
Others 2 kr. per day (week days only). 
Others 1 kr. per day (including Sundays and Holidays). 
(1 krona, Swedish=26.8 cents par value.) 
Crew averaged trifle over 5 km. of line per day (3.1 English miles 
per day). Very few rainy days and the weather therefore was very 
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favorable for field work. In May there were 7 days of rain, June—9 


days, July—7 days, Aug.—8 days, Sept—17 days = total 48 days out 


of 153 days, of which only 12 had .more than 5mm, (0.197 inches) 


‘precipitation. 


RESUME 


Strip lines 10 meters wide, situated 4 km. apart (northern portion) 
gives 0.25% estimate, 2 km. apart 0.5% estimate. Strip lines were 
run in east and west direction across the entire province. Strip surveys 
gave a total area of 1,931,282 hectares (4,770,000 acres, approx). Govt. 
surveys showed 1,932,352.5 hectares or a difference of 1,070.5 hectares, 
or 0.0554%. Official figures (latest) give the area 1,932,408 hectares 
(4,773,068 acres). 


LAND CLASSIFICATION 


(1 hectare = 2.47 acres) 


Forest area 1,194,806 hectares = 61.8% 
Grazing & Pasture 73,052 hectares = 3.8% 
Swamps, etc. 191,646 hectares = 9.9% 
Agric. & Homes 249,520 hectares = 12.9% 
Mountains, Roads and 
Water 223,384 hectares = 11.6% 
Total 1,932,408 hectares =100.0% 


TIMBER STAND 


The number of trees tallied on the strip line was 1,309,863 trees 
of all sizes and species. The total number of trees on the full width 
strips (10 meters wide) was estimated to be 11,509,133 trees. 

By diameter classes the distribution is as follows for the province: 

: O cm. class ( 0 to 49cm.) 65.43% 
Sem. class ( Sto 99 em:) 18.61% 
10 cm. class (10 to 14.9 cm.) , 9.56% 
15 cm. class (15 to 19.9cm.) 4.32% 
20 cm. class (20 to 24.9 cm.) 1.61% 
25 cm. class (25 to 29.9 cm.) 0.56% 
30 cm. class (30cm. & up ) 0.21% 


100.00% 
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In the English system of measurements 83.74% of the trees were 
under 4 inches DBH, 13.88% from 4 inches to 8 inches DBH and only 
2.38% over 8 inches in diameter.. 

Of the tree classes from 10 cm. (3.94 inches) and up in diameter 
spruce (Picea excelsa) comprised 51.63%, pine (Pinus sylvestris) 
35.59%, other species (birch principally) 12.78%. 


AVERAGE VOLUME PER TREE. BY DIAMETER CLASSES 
(EXCLUDING BARK) 


Volume in Volume in (x) 
Tree Class Cubic Decimeters Cubic Feet 
(All Species) (All Species) 
0 (0”-2”) Lests 0.046 
5 (2"-4") 14.282 0.5 
10 G@” -5.9") 52.667 1.9 
1556. 919) 125.73 4.4 
20 (7.9"-9 9”) 239 .96 8.5 
25 (-9'..9"-11.,8") 385 .24 ile eo} 
30 (11.8"-13.8") 567.27 20.2 
35-50 (over 13.8”) 940.61 Soe. 


(x) Volume in cubic feet computed by translator from metric system of 
measurements. 1 cubic decimeter = 1/1000 cubic meters = 0.03531 cubic feet. 


CUBIC VOLUME PER TREE OF PINE AND SPRUCE IN CUBIC DECIMETERS 
(EXCLUDING BARK) 


Diameter Class Pine: Spruce 
0 1.439 1.482 
5 13.455 14.117 

10 48 233 Sonoon 
15 116.44 130.46 
20 226.58 205.07 
25 363.63 417.28 
30 548 63 605.99 
35 809 . 20 894.28 
40 1053.3 1202.1 
45 1190.0 1687.0 
50 L4270% Oye dell we ee eee 


NOTE: To reduce above to cubic feet multiply by 0.03531. 
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TOTAL ESTIMATED CUBIC VOLUME FOR PROVIDENCE OF VARMLAND IN 


CUBIC FEET. 
: ; Dead in 
Diameter Based on ‘“‘A’’ Sample Trees % of 
Class Pine | Total Total 
Spruce Birch Others Volume 
0 668,288 1,310,958 815,341 | 445,185 3,239,772 || 0.25 
5 2,422,318 | 4,797,494 | 2,002,110 | 724,372 9,946,294 | 1.44 
10 5,302,180 | 10,401,801 | 2,664,863 | 790,863 || 19,159,707 || 0.92 
15 7,217,209 | 10,742,344 | 2,056,086 | 663,071 || 20,678,710 | 0.85 
20 6,594,189 6,703,535 | 1,054,615 | 347,837 || 14,700,176 || 0.63 
25 4,408,522 3,079,263 503,982 | 180,239 8,172,006 | 0.59 
30 2,070,210 1,110,647 251,770) ) 135,837 3,568,464 || 0.65 
35 912,368 426,812 110,065 52,431 1,501,676 | 1.49 
40 336,538 140,576 86,600 43,102 606,816 | 1.20 
45 94,835 54,772 18,287 28,572 196,466 || 3.58 
50 64,118 11,657 eG SG4o hae. caer. 122,659 || 9.50 
otal... 30,090,775 | 38,779,859 | 9,610,603 |3,411,509 | 81,892,746 
36.7% 47.4% | 11.7% | 4.2% | 100.0% 
TOTAL VOLUME OF DOWN TIMBER 
Diameter Number Volume in Volume 
Class of Trees Cubic Meters Per Cent 
0-10 1,694,000 85,832 19.9 
15 892,400 113,024 25.14 
20 440,800 104,480 23.24 
25 170,000 64,144 142% 
30 51,200 27,028 6.01 
35 22,400 18,589 4.14 
40 11,600 13,324 2.97 
45 6,000 7,082 i) 7al 
50 10,800 15,412 3.43 
bBtotal She cae: 3,299,200 449 515 100.00% 


NOTE: To obtain volume in cubic feet multiply by 35.31. 
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(a) Cubic Volume in % of age-class for different diameter classes 
(Add: 10 yrs. to get actual-agey—— 


; VOLUME ACCORDING: TO AGE CLASSES: AT DBH’*' i722 
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rv net Eb 


Diameter Classes 


Totals. 


Age © 
Class 0 5 10 & 15 20 & 25 0 to 50 
Percent Percent Percent Percent Percent 
I 52.88 12278 dh, SOl OS eae 7S. ae 4.56 
II Sols 45.45 27.62 9.88 2SeOs 
Il 10.07 28.53 33.80 25 etd 29.18 
IV: 1.56 9.85 19.19 235'-50 18.90 
V OFZ 2.44 9.64 15.92 10.60 
VI 0.24 0.54 4.29 10.54 5.88 
Vie 9 eee: 0.41 Rey, 14.93 7.05 
Total.| 100.00% 100.00% 100.00% 100.00% 100.00% 


(b) Cubic Volume in % of diameter classes for different age classes 


Diameter Classes 


Age Totals 
Class 0 5 10 & 15 20 & 25 0 to 50 
Percent Percent Percent Percent Percent 
I 45.85 34.02 QO.135. (Par 100.00 
II 5.83 23'.17 56.38 14.62 100.00 
lil E37 11.87 56.35 30.41 100.00 
IV 0.33 6.33 49 39 43.95 100.00 
V 0.04 219 44.24 52.93 100.00 
VI 0.16 1:11 Syaighil! 63.22 100.00 
VERS Gl Clee 0.70 24.66 74.64 100.00 
Total 3.95% 12-15% 48.65% 35). 2095 100.00% 


The average cubic volume for the entire Province is 


hectare (605 cubic feet per acre). 


42.34 cubic meters per 
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<The observed annual increment for the Province of Varmland. 
amounts to 2,744,541 cubic meters (excluding bark), or approximately 
97 million cubic feet. 


By species the annual increment is as follows: 


1,320,080 cubic meters 
924,107 cubic meters 
370,433 cubic meters 


Sate: 129,921 cubic meters 


47.79% 
34.01% 


\ 18.20% 


2,744,541 cubic meters 100.00% 


The average annual increment for the productive forest area is 


2.23 cubic meters per hectare (31.9 cubic feet per acre). 


AVERAGE INCREMENT (PER TREE) BY DIAMETER CLASSES 


Pine Spruce Birch All Species 
Average Average Average Average 
Diam- |Increment Increment Increment Increment 
eter | Per Tree % Per Tree % Per Tree % Per Tree 
Class | in Cubic in Cubic in Cubic in Cubic 
Decimeters Decimeters Decimeters Decimeters 
0 OFOS1IO P2227 0.0109 0.74 0.0224 Ne 0.0188 
i 0.7621 | 6.00 0.6269 4.65 1.0331 6.90 0.7693 
10 2.0740 | 4.49 2.0895 4.06 2.8878 5.04 2.2148 
15 3.8998 | 3.47 4.4043 3.49 5.0461 3.80 4.2926 
20 5e83i/ | :2..64 7.4723 3.04 9.0766 3.65 6.8085 
25 7.9625 | 2.24 | 10.561 2.60 | 11.224 2.80 9.0905 
30 Tay D2 (6 ri) Re 2.26 | 14.829 2.92 | 11.359 
35 10.288 1.29 | 20.607 2.36 8.0000 LOO lieacentto cs 
40 14.333 1.40 | 26.571 DD SEI a eth Gos Be Cal eee oi itr 
45 11.000 O93" aes... De | at tee Ee grea I eee 


NOTE: To obtain increment in cubic feet multiply by 0.03531. 


For the entire growing stock the average growth percent is 3.54%. 
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FOREST TYPES 


The typing of the productive forest area shows the following principal 
forest types and their percentages : 


Mixed conifer (excluding hardwoods)...... 31.2% 
Pine® eos ois Se ee ea eros Te eee 21.3% 
SPICE. < sw A blenders oe eek ee, RE 17.7% 
Pistd weedy mas ae a eee 5.8% 
Hardwood Spimuices: 344. seis sa. Cee 9.0% 
Hardwood -Pineiaan: Ss. 8/50 ee ae ee 3.2% 
Hardwood -Piné “Spruce? :5. f.n..04% ot. eee 11.8% 
100.0% 
SITES 
: o ol Product 
pic Olses Meters Feet : Forest Area 
0 GS 28 OF 925 0.5 
Poor Sites 3 3—5.9 9.8-19.35 2.3 711.4% 
6 6— 8.9 19.7-29.2 8.6 
9 Ea liley) DOR S39 20 210 
Medium Sites 12 12-14.9 39.448 .9 34.6 (82.6% 
15 15-17.9 49 .2-58.8 27.0 
18 18-20.9 59. 1-68 .6 5.4 \ 
Good Sites a 21=23.9 68 .9-78.4 0.6 6.0% 
24 24-26 .9 78 . 8-88 .3 Chee 
27 27- 88. 6— 0.003 


DIFFERENCES IN AGES BETWEEN BASE OF TREE AND DIAMETER AT BREAST 


HEIGHT BY SITE CLASSES 


Species Sites 
Poor Medium Good 
0 3 6 9 12 15 18 21 

nN Yrs. Ne Wires Ne Yrs. Ne Vis. nN Nors Ne Wits. MR Yrs. Ne Yrs. 
BM ea eee casis, x. 12}14.6) 89)12.5) 151]/10.3] 298] 8.0} 238] 7.1 47 6.6 4| 6.6 
SPruce........ 1/13.0 6}25.2} S0j15.1] 179)14.5) 472/10.2| 461] 8.6] 91] 7.3] 21] 8.4 
Hardwoods... . 10) 9.4) 5} 9.9) G7 729) 60) S25) “Ls8iv7a9 3}, 453 
Z Average Average Average 
PING Meg Er ois .ecs can | LOU 12.8 "687 8.2 sal 7.7 
SOMUCERMG OE sei «cis ail) OV LOL 1112]10.2| YDS 
HardwoodSiemases-.....| 10) 9.4 142 8.4] 21| 7.4 
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PRODUCTIVE FOREST AREA BY AGE CLASSES 


Age Class AM Se hy eat yoann oe 
1— 20 I 1227 13.8 
e 20-40 I 20.6 fee ee 
z ~— 40- 60 nt 18.7 20.3 
4 60- 80 IV 11.8 a et es 
: 80-100 V 5.5 6.0 
120-140 VI 3.4 Saul 
140-_ VII BS, DES 
Unevenraged (2044 .5.055 an. i ee rar 18.6 me 
ROTH ON Claeys sits 2 2 an 7.8 be Reva 
Total Productive Forest Area. . 100.0% wo 100.0% ie 


FOREST AREA AND DENSITY 


% of % by Age Classes 
Density Prod. t/a A be, We 


Forest | Uneven 
Area | Aged I II 1D | IV V Vis Vil 


Grade 3: Over % 
SHOCKED sc 2rd soci 60.9 62.0 | 59.9) 76.3] 74.0} 65.8) 51.9) 41.0) 45.2 


Grade 2: ¥% to % 
SHOCKCU tne geen ars etal Dik a2. ieee See LO. S180), 230 29..5 152. 9| 9080 


Grade 1: Under 4% 
StOCKeCia er medee ane 6 Or 10.6.) 12.0) 6.7) 7.4) 10.6) 1876) 26.2) 1952 


Grade 0: Young 
growth spaced over 
GyMCLETS iiss fears lace ORLA P eee. Be (pil 


Cut-Over Area . oct... Te Ouallrte  te 


Totals, Forest Area.| 100.0 | 100.0 |100.0)100.0)100.0/100. 0/100. 0/100 .0/100.0 


NOTES ON THE PROVINCE OF VARMLAND AND ITS FORESTS 


The Province of Varmland is in the south-central part of Sweden, 
an inland province with rolling topography, situated north of Lake 
Venner, the largest lake in Sweden. The soil is morain, consisting of 
rock, stones, gravel, and finer material. The subsoil is granite and 
gneiss. Generally, the soil is lacking lime. 
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The climate is favorable to tree growth, the growing season being 
from the latter part of May to the end of September. There is more 
rain here than in other parts of Sweden. (The amount is not stated. ) 

FOREST HISTORY 

The cutting of Varmland’s forests dates back a long time, as timber 
cutting for the iron industry was practiced there in the early days of 
the country. The iron industry requires a great amount of charcoal, 
and even in the past this industry was very important. The Uddeholms 
iron works have been in operation since the sixteenth century; the 
present company, Uddeholms Bolag, dates from the seventeenth century. 
This company purchased much timberland in the early days, and at the 
end of the first hundred years had 75,000 hectare (185,000 acres). _ 

Formerly, in order to protect the charcoal industry, lumber and 
timber were forbidden to be exported. However, the policy changed in 
the early years of the nineteenth century, and about 1825-30 a start 
was made in the lumber and timber export business from Varmland 
via the Port of Gothenberg. About the same period also the company 
officials began to think about rational forestry practice, and steps were 
soon taken to put the lands under management. Forest management 
can be considered to have attained a very high development in Varmland, 
it being one of the first regions in Sweden to undertake to place its 
forest lands under forestry practice. 

Varmland is considered one of the richest provinces from a forest 
standpoint and forest culture has reached a wide development. 


POSSIBLE FOREST PRODUCTION 
The future estimated production can be increased over the present 
as cutting advances into. the still undeveloped forest areas. With an 
estimated productive forest area of 1,194,806 hectares (2,950,000 acres), 
180,500 acres cut-over, with an 80-year rotation and 5-year regeneration 
period (based on Pressler’s formula), the growth is estimated as 
follows : 
Present working capital = 915 cubic feet per acre (exclusive of 
bark). 
Under normal stocking it is estimated there can be obtained : 
80 year rotation 1,137 cubic feet per acre 
100 year rotation 1,458 cubic feet per acre 
120 year rotation 1,715 cubic feet per acre 
The growth increment in 1910 was calculated at 97 million cubic 
feet, not counting the amount cut during the winter of 1910-11, having 


ae 
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an increment during 1910 which should be added to the calculated incre- 
ment. With an estimated cut of 109 million cubic feet in the winter of 
1910-11, and allowing a growth of 2.5% on it, there should be added a 
growth of 2,750,000 cubic feet additional. There is, also, some incre- 
ment in the young growth (O-class) which would add about 1,900,000. 
cubic feet more. Another source of increment is that of planted. 
forests, amounting to some 1,550,000 cubic feet. This makes a grand, 
total of 103,200,000 cubic feet as the annual increment in 1910. The. 
above figures indicate that the cut in 1910 slightly exceeded the present. 
annual growth. 


FUTURE PLANS 


The general plan of the Swedish Government is to complete the’ 
estimating of the forest areas within the five-year period, starting with 
the field season of 1923. Two provinces were covered therefore during 
the past year (1923). The general scheme used for obtaining the esti-- 
mates in Varmland will be followed; however, the distance between 
the base lines used for estimating purposes will be varied to a far 
greater degree. Thus, in the more densely populated and smaller 
provinces the strips will be two kilometers apart (1.24 miles); namely 
the Island of Gottland; those south of the Provinces of Kopparberg 
and Gavleborg will be four kilometers (2.48 miles) distant; in Jamtland, 
Kopparberg, Gavleborg and Vasternorrland 10 kilometers (6.21 miles) 
distant; while in the extreme northern Provinces of Norrbotten and 
Vasterbotten the base lines will be spaced 20 kilometers (12.42 miles) 
apart. The intensity of the estimate is determined on the need for 
obtaining more or less accurate data. 

The labor and other costs in 1923 amounted to considerably more 
than in 1911, as the average wage in Sweden is now about 50% higher 
than it was before the war. Subsistence and other costs have also risen 
in the same proportion, and in some instances even doubled. 

Most of the work to be done in the future will be somewhat more 
difficult than in Varmland, as the less accessible regions comprise the 
greater portion of the area, thus necessitating moves of greater distances, 
camps distant from supply bases, many tent camps, etc. It is expected, 
however, that an average of five kilometers (3.1 miles) of line per day 
will be estimated by each crew. The party organization as used in the 
Varmland estimate is deemed suitable for this estimating work, the 
great variety of data obtained and the large number of stems necessitat- 
ing a strip crew such as enumerated in the foregoing. 


THE SPRUCE BUDWORM IN NEW MEXICO 


By W\ ‘J. Perry, 
U. S. Forest Service 


Call him Harmologa—, Tortrix—, or-Cacoecia fumiferana. Take 
your choice. He is the same moth or caterpillar and eats just the same 
amount of buds under either name. Also he has been here before and 
we still have some forests, and, under conditions in the Southwest the 
writer considers him not at all an unmixed evil. In fact were it not that 
he inevitably sets an awful fire trap every time he visits us, the writer 
believes his activities result in more good than harm in our mixed Doug- 
las fir—white fir stands of timber. I am not sure but that we should 
assume the extra risk and thank him for coming, at least so long as we 
handle our forests on a sawlog and not a pulpwood basis. 

Without Harmologa our Douglas fir type of country grows up to 
a perfect jungle usually with the white fir predominating. It is fre- 
quently so thick that it becomes stagnant and only after a great many 
years do some dominant trees get above the multitude and really start 
to grow. Even then many of these are the comparatively worthless white 
firs which in turn promptly seed up every foot of chance openings in 
the forest as they may occur. Then, in 30 or 50 years, Harmologa 
swoops down in her millions and each female deposits some 200 eggs at 
strategic points, placing them 12 to 15 in a cluster on the lower side of 
the needles. After a few days an extremely small but extremely lively 
and able-to-take-care-of-himself yellowish green worm emerges from 
each egg and secretes himself about the tree. Early the next spring the 
worm bores into an unopened bud and as growth starts consumes the 
young leaves. The attack is on! 

All the short-needled-trees, firs, spruces and Douglas fir, are at- 
tacked with the white fir or “balsam” as first choice. Next year the 
same thing occurs—only multiplied by thousands—and the next and the 
next! We do not know yet what brings these attacks to a close. Prob- 
ably the shortage of food supply has most to do with it. There is some 
evidence that the present attack is being somewhat weakened after four 
years by some disease of the caterpillars. 

What happens to the white fir is that growth is immediately 
checked and very light annual rings are laid-on, except that the first year 
the growth is particularly heavy near the base of the tree only. As the 
attack continues and no new leaves are allowed to develop and the old 
ones cease to function as elaborators of the tree’s food, the growth 
becomes less and less and the tree dies from the top downward in about 
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10 to 12 years and sometimes considerably less. When the attack 
is not complicated by the girdling beetle very thrifty specimens may sur- 
vive the attack. Large trees have many of their main branches killed 
and frequently a large “spike top” results. While not yet present in 
the attack now in progress, there is abundant evidence on the ground 
that in past time a girdling beetle (Scolytus or Eccoptogaster) has 
helped to put many of the weakened white firs out of their lingering 
misery. 

What happens to the Douglas fir is that the less thrifty small trees 
and others weakened from mistletoe, etc., are killed just as the white 
fir except for the beetle. The larger trees are checked in growth and 
have the tips of their branches and probably their leaders killed. Hence 
we often see much dead wood in an old crown and a new leader, slender, 
white-barked and shining, and looking like a young tree set on top of an 
old one. Occasionally the very old trees are so badly killed back as to be 
spike topped for a third or more of their height. The thrifty young 
trees of pole size and up are seldom or never killed. They suffer the 
usual retardation of growth for a dozen years and then, being freed from 
competition for light and moisture through the death of the white fir 
and their weaker companions, and the worm attack being now over, they 
reproduce their crowns and make a much more rapid growth than they 
were making previous to the attack. The old trees do not possess this 
degree of recuperative power and may never resume normal growth. 

To the writer’s mind, more and better timber is actually produced on 
a typical Douglas fir—white fir site over a period of say 50 years which 
includes an attack somewhere near the beginning than on one which 


does not. 
What happens to the forest is, that while the type and quality of tim- 


ber is without doubt improved, the dead trees standing, and for some 


years after they are down, constitute a tremendous fire hazard. It seems 
quite clear that many of our old clean burns in the Douglas fir and 
Alpine types cannot easily be accounted for in any other way than that 
they followed attacks of the budworm, when there was enough dead ma- 
terial standing and down to create an intensely hot fire and kill all and 
even the largest remaining timber. The ordinary litter in the virgin 


forest would not and does not accomplish it. é 
It is necessary and of everyday practical value in forest manage- 


ment that we be able to look forward and visualize conditions as they 
will probably be half a hundred years or more from now. What has 
happened in the past half-hundred years under various conditions, if 
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intelligently interpreted, may throw a flood of light into the future. It 
is said that “history repeats itself.” Certainly forest history does. For 
‘ages man has tried to pry into and read the future. The best he has ever 
accomplished, however, was to read the past more or less correctly and 
predict the future in some measure from that. 

.. Much of the “ancient history” of the forest may be come at by 
close observation of such things as the type, density, scars, thrift, forest 
litter, etc. Many additional facts may be gained by aid of an increment 
borer. It is good to know as much as possible of the ancient history of 
the forest in order to be able to predict with some degree of certainty 
what. may be expected from the future. While logking forward let us 
occasionally take a peep through the “hind sights.’ It helps a lot! 

In the course of a progressive study of the present attack a typical 
site was selected and in addition to a study of the dead and down tim- 
ber, etc., many increment borings were taken. The present stand is pure 
Douglas fir from 12 inches to 24 inches d.b.h., is as thick as desirable and 
growing thriftily. There is abundant evidence on the ground that up to 
1884, forty years ago, the stand contained at least 50% white fir and 
that it was much too crowded. Borings show that growth was very slow 
at that time in all trees. In 1872 there was an attack by the budworm 
and for the 12 years following growth was exceedingly slow, being only 
about 40% of the previous slow growth under the crowded conditions. 
Then, in 1884, the attack having probably passed entirely, and the white 
fir having mostly died, the Douglas fir began slowly to resume growth. 
But with the tips of their branches and often their leaders dead the trees 
had to produce practically a new crown before any great amount of 
wood could be laid on. Accordingly for the following 22 years the in- 
crease in growth was quite gradual, but by 1906 all the white fir being 
dead and down they had full possession of the ground, full light, and 
their new crowns were now complete and functioning to the fullest. 
The response was immediate and rapid. In the last 18 years—1906 to 
1924—the growth was equal to that of the previous 34 years! The trees 
are starting to slow up their growth as a result of the present attack but 
they are young and thrifty and they will not die. 

This area was not burned over after the attack of 1872. Adjoin- 
ing it, on the same slope and under identical conditions, there is an area 
that was burned over, however, and not a merchantable sized tree re- 


mains. This latter area is now a veritable jungle of stunted, stagnant- 


and slow growing young timber, mostly white fir with an occasional 
Douglas fir reaching up. The writer does not hesitate to predict that 
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as a result of this attack practically all the white fir and much of the 
Douglas fir will die, and that as a result the area will be for several 
years in a condition to burn like a stubble field. Also, that if it does 
not burn, there will be enough Douglas fir left to make a complete stand, 
and that the remaining white fir will probably be eliminated by another 


_ attack in 30 to 50 years leaving a practically pure stand of Douglas fir. 


All right then, set up a promise card to re-examine this area in 1 974! 
I will not be here, but am willing to leave a bet to be redeemed, or col- 
lected, by my great grandson! 

The above statements and conclusions apply to mixed . stands of 
Douglas fir and white fir in the Southwest where the latter species. is 
notoriously defective and, as we are aiming to produce lumber, is little 
more than a weed taking up much valuable space capable of producing 
the more valuable species. It is not intended to, and probably does not, 
apply to other localities such as the North and East where great damage 
is actually being done in stands composed largely of species susceptible 
to killing by the worm. . 

On the whole the writer does not consider the situation one over 
which we need lose much sleep, though admittedly it looks pretty scary 
at first glance to see all the timber turning brown. Anyway, there seems 
not much we can do about it except of course to harvest where we can 
those species subject to killing by the insect before they reach the age 
where the tree’s declining vitality cannot successfully resist the attack. 
Also, we must not forget the added fire danger due to the dead timber. 


REVIEWS 
“The Normal Sal Selection Forest.” Indian Forester, December, 
1924, pp. 638-644. 


Every forester engaged in teaching forest management should read 
Trevor’s letter on the normal Sal selection forest. The letter is a reply 
to Howard who had denied “that the diameter class distribution in a se- 
lection forest is the same as that for a uniform forest.” Trevor's letter 
is really an article replete with diagrams and curves. He not only gives 
theoretical figures, but compares them with actual data from various 
compartments. Trevor’s arguments in favor of the practical value of 
comparing the normal with the actual stand in selection forest marking 
is not original. The idea was originated by A. Schaeffer (of the French 
Forest Service) and the idea was explained in “Studies in French For- 
estry” pages 216, 217, 257, 258 and text. 

PD. Wess Jie 


“Hemlock: Its Place in the Silviculture of the Southern New 
England Forest.’ By Perry H. Merrill, Research Fellow, Yale Uni- 
versity, and Ralph C. Hawley, Professor of Forestry, Yale University. 
Yale University: School of Forestry Bulletin No. 12. 


This bulletin on New England hemlock stands (or should I say 
“clumps” ?) by Merrill and Hawley shows that the species will produce 
more lumber per acre than the oaks and less than red or white pine. It 
has the advantage of great tolerance and longevity, but is extremely sus- 
ceptible to fire and also to ring shake when more than 100 years of age. 

The bulletin contains volume tables, evidently prepared with great 
care—and with great difficulties. The authors state: “The results ob- 
tained for logs up to 20 inches in diameter were checked by a mill tally 
taken on 193 logs. As the figures secured by the two methods fell close 
together it is fair to assume that the values secured by diagram for logs 
over 20 inches in diameter are correct.” The reviewer would draw dif- 
ferent conclusions. If the results of the mill tally agreed with the re- 
sults of the diagrams, it would appear that the mill tally was too high. 
The two sets of figures ought not to agree forthe diagram, while allow- 
ing for some kerf, cannot allow for the practical loss in sawing at local 
mills, nor for loss because hemlock logs are not as cylindrical as logs 


drawn by diagram. Moreover, it is understood the diagrams for ties 


were based on the small end of the log d. i. b. In actual practice the 
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railroad measurement is taken about where the rail rests on the tie. The 
yield tables for pure stands, although evidently prepared with equal care, 
may prove of doubtful value because of the impossibility of securing 
uniform sample plots for considerable areas. Out of the entire 62 plots 
upon which the yield study was based only one plot covered more than 
one-half an acre and no less than 33 plots are less than one-fifth of an 


acre in area! Judging from my own experience with yield plots of very 


small area, I doubt whether accurate yield data have been obtained. Un- 
doubtedly, the authors collected the best possible material under existing 
conditions. Judging from what Behre says on page 66—“‘it resulted in 
inharmonious values’’—there was considerable difficulty in concocting 
the yield figures. Perhaps this was in part due to these small-sized 
plots. The authors state on page 34: “Instead the method proposed by 
William N. Sparhawk was adopted,” while Behre states on page 66: 
“The method finally employed...... was to draw a maximum and min- 
imum curve along the top and bottom, etc.” Is this the Sparhawk 
method? If it is, it’s at least a century old. 


Exception might be taken to the arguments in favor of a method 
of silviculture that will produce pure stands of hemlock. The authors 
advise the removal of the hardwood over-story where there is an under- 
story of hemlock. Then they advocate assisting the young hemlock in 
its competition with the hardwood reproduction by “cutting back” op- 
erations in order to secure a pure stand. There is some doubt in my 
mind whether this pure hemlock stand is desirable in the majority of 
cases. Would it be better to allow selected hardwoods and white pine 
to grow up in mixture with the hemlock—gradually thinning the stand 
during the period it grows from 20 to 60 years of age? Why strive 
for pure hemlock stands? Taken all in all, have not the authors over- 
estimated the value of pure hemlock? 

The authors do not speak of price increment—obviously of great 
interest in forest management, and it would have been interesting 1f 
they had discussed the subject of rotations somewhat more at length. 
Nor are their few words on rotation fully convincing. 

A problem and a very important one (which bulletins of this class 
cannot hope to answer) is: “What will be the yield in hemlock stands 
after thinnings?” As a matter of fact during the next one-half cen- 
tury, all hemlock stands under forest management will be thinned. Ob- 
viously, the figures published in this bulletin could hardly indicate the 
yield from thinned stands since the plots measured were largely in wild, 
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unthinned groups and stands of trees. Bulletins of* this- sort; even -if* 
very preliminary in character, area step in advance, but it is hoped that: 
Forest Schools with liberal endowments for research will at once es 
tablish permanent sample plots which can be thinned and re-measured 
at regular intervals. What a pity more money was not spent on per- 
manent and properly thinned sample plots between’ 1905 to 1910. Wast- 
ed opportunities can never come back. ’ Moreover, it’s a pity that schools: 
publish such statements as (p. 65) “Bruce has demonstrated the fact: 
that height growth on fully stocked plots is greater than on those un- 
derstocked.” Is this a discovery? Foresters were aware of this truism’ 
in the Middle Ages and certainly it is not necessary for the Yale School 
of Forestry to republish such elementary laws generally accepted by the 
profession. 
TASeWee 


“The Distribution of the White Oak in Minnesota.” By Frederick 
Kk. Butters and C. Otto Rosendahl. Minnesota Studies in Plant Science. 
Studies in the Biological Sciences Number 5, November, 1924. 


The distribution of the white oak in Minnesota is discussed in 
detail by Butters and Rosendahl in this paper with particular attention 
to the soil factors as limiting its distribution. A map shows the loca- 
tions of stations where white oak ts known to occur and also the general 
relations between the distribution of the white oak and the major forest 
types of the state. | 


It shows that the pecurrence of the white oak is distinctly related 
to the distribution of the red non-calcarious clays of the. Early Wisconsin 
glaciation which support this, species and the gray calcarious clays of 
the Late Wisconsin drift upon which it does not occur.. An analysis of, 
the soils supporting white oak and soils where white oak is absent shows 
that more than 0.5 per cent calcitim carbonate in the soil limits the 
establishment and growth of the white oak. These observations were 
substantiated by greenhouse experiments with white and burr oak seed- 
lings grown in soils containing chalk and kaolin. The white oak seed- 
lings grown in the calcarious soils were not only stunted but- had 
strongly chlorotic leaves. 

In southeastern Minnesota where the white oak occurs it is shown 
to be dominant on the non-calcarious soils only and is supplanted by 
the burr oak on the calcarious soils. 


ASEIW., 
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-* “Timbers of Tropical America.” By Samuel J. Record, Professor 

of Forest Products, Yale University, and Clayton D. Mell, Tropical 
Forester. Pp. xviii + 610, plates 51, 61%4x10. Published by Yale 
University Press, New Haven, Conn., 1924. 

This book very obviously represents a vast amount of painstaking 
study and labor. It appears to be as complete as the present status 
of our knowledge of tropical’ American forests permits. Even then. 
it is only a pioneer in the literature relating to the tropical forests of’ 
America. Years of work remain to be done in the way of exploration 
of the forests, naming or identifying the trees and determining the 
properties and uses of their woods before a complete book can be’ 
written. Heretofore the literature on tropical American woods was 
available principally in pamphlet form, much of it of little value and 
reliability. For the first time we have in one book a comprehensive 
mass of information culled from the best of that previously available 
and with an additional and possibly a greater mass that is entirely new. 
The subject matter gives evidence of caution and conservatism in its 
presentation and an absence of an.attempt at meaningless space-filling 
to bridge gaps in the author’s knowledge. The book is to be highly 
commended on its freedom from superficiality. It impresses the 
reviewer as an exceptionally thorough piece of work on the part of the 
authors, from the excellent preface to the very complete index, and a 
beautiful piece of typography on the part of the publishers. 

“Timbers of Tropical America” is a particularly timely book. In- 
terest in the forests of other countries, stimulated by the knowledge 
that our own forests are nearing exhaustion, is growing rapidly. Amer- 
ican wood users have looked especially toward the American tropics 
as a possible source of timber when that of the United States is gone. 
This book will help them overcome the handicap in obtaining authentic 
information relating to this region. Many wild statements have been 
made and many erroneous beliefs have obtained currency concerning 
the character of the tropical forests. Some have minimized the serious- 
ness-of our domestic timber situation in the belief that we can go to 
the tropics and obtain timbers of any species in any quantity. Some 
few have believed that conifers predominate in the Amazon basin. A 
large number believe the tropical forests consist of only very hard and 
heavy or very beautiful cabinet woods. There is some excuse for this 
belief, because for generations the tropics of North and South America 
have furnished the world with the justly famous mahogany, Spanish 
cedar, rosewood, cocobolo, lignum vitae, greenheart and others, difficult 
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to surpass either for beauty or for hardness. In the preface is the 
interesting and encouraging news that, of the great number of species 
growing in the tropics, those that are soft and easy to work and are 
plain in appearance outnumber the hard and heavy or beautiful woods, 
despite the fact that with almost negligible exception the tropical forests 
are made up of broad-leaved trees rather than of conifers. There is a 
“noticeably large proportion of general utility woods which have escap- 
ed attention, but which have great potential value for all sorts of indus- 
trial purposes.” The single conifer occurring in commercial quantities 
—the Parana pine of southern Brazil—will probably never be of import- 
ance in commerce outside-of South America. Offsetting the fortunate 
presence of many soft and plain timbers is their occurrence in, for the 
most part, rather light and much mixed stands; furthermore, access to 
many sections appears to be very difficult. “The forests which offer the 
best opportunities, from the standpoint of supplying the United States in 
the early future, are located in Mexico, Central America, northern 
South America, and the lower Amazon.” 

The book is in two parts. Part I is devoted exclusively to the 
countries of the tropics, from Mexico and the Islands southward. Each 
country is considered under separate titles and information is given on 
physical features, important rivers, population, and the vegetation. This 
part is rather brief and one might have expected a great deal more 
descriptive matter on the forests themselves, their accessibility, the 
woods labor difficulties, etc., in view of the wide experience of the 
author of this part in the tropics. However, the book is bulky enough 
and for our present needs the information included is probably ample. 

Part II makes up the bulk of the book and is the best and most 
immediately useful of the two. In this part are described the individual 
woods, a large number of them, representing 75 families and 180 species 
or classes of woods, are described in detail. There are several thousands 
of species in the tropics, making the number described in detail appear 
small; however these are the most important ones or those to which the 
attention of the trade has already been directed. Many more species 
are mentioned, probably just as far as information was available or their 
importance justified. The descriptions are presented as follows: First, 
under a heading indicating the family, e. g., Moraceae, are given some 
general family characteristics, relationships, and other general data. 
Following this, come descriptions of each genera of the family, e. g., 
Chlorophora, Bagassa, Clarisia, Brosimopsis, and others. Descriptions 
of genera are in greater detail, and call attention to the number of spe- 
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cies in the genus, their distribution and perhaps some historical refer- 
ence is made. The important tree species are enlarged upon and de- 
scribed; the importance of their products in the dye industry, as in 
the case of Chlorophora, is touched upon, as is their exploitation. Be- 
fore another genus is described, the wood of the genus as a whole or 


_its principal species is considered in great detail according to a definite 


schedule, e. g., to use Chlorophora again, there are given the common 
native and trade names, in this case over 80 of them. Then follow the 
following paragraph side headings: general properties, growth rings, 
wood parenchyma, pores, vessel lines, vessel contents, rays, ripple marks, 
gum ducts, minute anatomy, remarks, and source of material studied. 
Each species that is taken up in detail is. covered somewhat in this 
manner. Part II is therefore necessarily and properly repetitional as 
to form. Very little work having ever been done in the way of making 
strength tests on tropical woods, there will be found very little data 
on mechanical properties. 


One of the most harassing details to the student of or dealer in 
tropical woods is the utter and discouraging confusion in the nomencla- 
ture. This may be surmised from the example of Chlorophora given 
above. Professor Record has done an excellent work, a great service 
to future students and to the anticipated traffic in tropical American 
woods by diligently tracing out and correlating the many synonymous 
terms and names. This part of the work alone will make the book inval- 
uable to dealers in these woods. 


The reviewer hesitates to enter some criticisms of such an excellent 
work. First, there should have been included a map of the regions 
covered. This might have saved some space in Part I. Second, the 
book will be difficult to use by those not accustomed to any but very 
popular works. The treatment is decidedly academic. Third, the styles 
of type setting off the family, genus, and wood descriptions are too 
similar. There should have been more decisive styles used or different 
spacing when a new family was taken up. These shortcomings are, 
however, not serious. 


The index adds great value to the book. It covers 50 pages, three 
columns to a page, is very complete and simple to use. With such a 
multitude of names—7,500 are given—a carefully prepared and com- 
plete index was absolutely necessary. 
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“The Watermark Disease .of the Cricketbat Willow (Salix 
cacrulea).” By W. R.-Day, Mycologist, Imperial Forestry Institute, 
Oxford. Oxford Forestry Memoirs, No. 3. 30 pages, 17 figures. Ox- 
ford University Press, American Branch, New York. 1924. ; 


“A disease of Salix cacrulea'caused by Bacterium salicis n. sp., 
reported’ from England. The symptoms are a general progressive 
wilting of leaves and dying of branches, frequent production of adven- 
titious shoots, and a bacterial exudation chiefly through insect wounds. 
Characteristic darkly stained areas, known as watermarks, occur in the 
affected parts, being first found in the one year. old annual ring, and 
later ‘spreading to the central tissues and the current year’s growth. 
Infection always takes place in the crown, through wounds. The inoc- 
ulum is disseminated by wind, rain, and perhaps to a large extent by 
insects. ‘The organism is a strictly vascular parasite but causes occlusion 
of only a limited number of vessels. Secondary causes of wilting is the 
production of by-products from the bacteria and the dead parenchy- 
matous cells. It is recommended that trees should be planted at least 20 
feet apart, avoiding marshy soils or those having wet subsoils, and that 
general hygienic measures be observed. 

Cytospora chrysosperma was found to attack branches affected 
with the watermark disease, It was shown to be a weak parasite, inca- 
pable of attacking healthy vigorous plants. 


R. M.N. 


“Skogalmanak (Forest Almanac). By Julius Nygaard, Grondahl 
& Son, Oslo, :1925, 320 pages, kr. 7.50. 

Nearly every European country has its forestry almanac. This 
little book, published for several years in Norway, is richer in contents 
than ever for 1925. While of interest primarily to Norwegian foresters, 
many of the tables, such as those for determining site.qualities, and for 
the conversion of metric to English units, will be of value to the pro- 
fession elsewhere. Lists of wood-using industries, communal forests, 
foresters, forestry and driving associations; current log and stumpage 
prices for each forest region, log rules, volume tables, laws, methods for 
growth study, estimating, planting—these are some of the multitude of 
subjects treated—and, best of all, the printer has contrived to keep it 
all in such small compass that it fits easily in an ordinary pocket. In 


size and arrangement of contents, it may well bea sale to American 
forestry almanac publishers. 
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“Factors Controlling Forest Successions at Lake Itasca, Minne- 


sota.” By Shun Ching Lee. The Botanical Gazette, Vol. LXXVIII, 


No. 2. October 1924. 


Lee presents in this paper a detailed discussion of all the climatic, 


edaphic, and biotic factors which control forest successions, especially 


for northeastern Minnesota, and he has compiled and assembled for 
convenient use statistics of climatic factors for the region discussed. 
In addition he conducted experiments in evaporation, light intensity, soil 
moisture, temperatures, and precipitation which confirmed generally ac- 
cepted premises but which are valuable in that they give a quantitative 
index for this particular locality. 


In treating the successions and climax associations he recognizes 
the usual forest types and places them in successional order with 
edaphic climax types of jack pine, Norway pine, and hardwood-white 
pine; together with their intermediate transformational stages. The 
regional climax which Lee predicts will ultimately occupy all sites differs 
from that proposed by Bergman and Stollard in 1916 for the same 
general locality. They decided that the white and Norway pine type 
was the climax while Lee decided that the Abies-Pices canadensis type 
is the climax form. In this connection Lee states, “A true climax forest 
is not determined by present quantitative predominance of certain 
species, but by the continuity of their reproduction in the habitat which 
they are occupying.” It occurs to the reviewer that “present quantita- 
tive predominance” might not determine the climax but would strongly 
indicate it. Lee observes that the pine forests are being invaded by 
the fir-spruce type and that it will supersede the pine types. To the 
reviewer, it seems improbable that ecologists should seem to make their 
determinations of climax types just when the change is occurring. 
Though this region is not old geologically yet there must have been 
many consecutive generations of pine stands, which have a life cycle of 
not over 300 years. But it is just this present existing generation of 
pines which is being superseded. Perhaps many of these previous pine 
stands were also on the verge of being superseded but managed, some- 
how, to reproduce themselves. 


Lee qualifies his predictions by saying “Should there be no external 
disturbance.” But can one justly so qualify a discussion of natural 
types? Biologists recognize the Balance of Nature law where forms of 
animal life are constantly held in check by other forms and by food 
supply. Should not plant ecologists recognize some such principle also 
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and consider it as a factor in the-life histories of the forms of life with 
which they especially deal? When the fir-spruce type should become 
extensive enough a Forest Entomologist would predict a spruce bud- 
worm epidemic which would effectively: hold at least the balsam in 
check. Lee considers this as a factor which would influence succession 
but the reviewer would consider it an integral part of succession. 

Perhaps if the natural life-histories of our forest types were first 
adequately determined we could more reasonably predict successions 
and climax types. At present, however, but little is known of the true 
life-histories of the forest types of this region. 

Lee’s contribution is comprehensive and complete and is well illus- 
trated. It indicates painstaking work and is strictly after the school 
of the ultimate in succession. He disagrees, however, with the two other 
studies dealing with successions and climax types in northern Minne- 
sota, which, in turn, disagree with each other. Cooper found a climax 
of spruce, fir, and birch on Isle Royal; Bergman and Stollard deter- 
mined the white pine-Norway pine type to be climax for northern 
Minnesota; and Lee proposes a fir-spruce climax; lacking the birch 
of Cooper’s climax type. 
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northwest logging methods, by C. A. Schenck, p. 37-8; Relative humidity 
and forest fires, by L. F. Cronemiller, p. 51-2. 


Forest journals 


Allgemeine forst-und jagdzeitung, Nov. 1924.—Theorie und praxis in der forst- 
wirtschaft, by L. Wappes, p. 477-82; Erinnerungen an mein erstes revier, 
by Walther, p. 482-9; Die ertragskunde als wegweiser zur buchenstark- 
holzzucht, by Gehrhardt, p. 489-98; Moderne stellumg der forsteinrichtung 
zu den drei hauptfragen der forstwirtschaft: mnachhaltigkeit, finanzwirt- 
schaft, und produktion, by F. Heske, p. 499-505; Der laufende zuwachs, by 
Eichhorn, p. 505-12; Forstwirtschaftsziele, by H. Kiinanz, p. 512-16; Die 
dauerwaldidee eine ttberwindung des streites zwischen den waldreinertrag 
und dem bodenreinertrag, by Hausendorff, p. 517-19; National6konomie und 
waldwertrechnung, by Krieger, p, 519-21; Einiges tuber die nattirliche ver- 
jiingung der eiche, by W. Lang, p. 527-8. 

Allgemeine forst-und jagdzeitung, Dec. 1924-—Von der hiebstechnik im Spessart 
zur zeit Stefan Behlens und ihre entwicklung, by Vanselow, p. 533-40; Bei- 
trage zur kenntnis der kiefernrassen Deutschlands, by Miinch, p. 540-56; 
Holzartenwechsel, by L. Fabricius, p. 556-62; K6ocherhof und Wermsdorf: 
wachsraum und zuwachs, by Busse, p. 562-6; Aus den ergebnissen von 
durchforstungsversuchen in buchenbestanden, by V. Dieterich, p. 566-77; Die 
entwicklung der freien durchforstung, by Heck, p. 577-83. 

American forests and forest life, Feb. 1925.—Rough-and-ready engineers, by S. 
W. Allen, p. 67-70; Timber harvest and scenic beauty, by A. H. Carhart, 
p. 71-3, 102; Famous trees of England, by E. E. Leibner, p. 74-6; How 
birds saved my trees, by G. H. Corsan, p. 77-9, 110; The Kaibab deer drive, 
p. 80; Fences, by C. R. Anderson, p. 81-3, 110; New plants from China, 
by E. H. Wilson, p. 85-6, 91; Score cards for trees and woodlands: a new 
way of teaching elementary forestry, by J. B. Berry, p. 87; A national 
boulevard along the wooded Potomac, by B. C. Howlett, p. 89-91; Forest 
people: the pine pruner of Holderness, by O. M. Butler, p. 92-4; The na- 
tion’s living Christmas tree, p. 95; Plan for eastern national forests gains 
strength, p. 98, 105-6; Wooden overcoats, being an account of thirty cen- 
turies of the use of wood in burial cases, by R. K. Helphenstine, Jr., p. 
100-3; Grantland forest, Dixieland’s first pine-planted woods, by W. R. 
Mattoon, p. 103-4; Yucca trees of the Mojave desert, by B. E. McLaughlin, 
p. 107-8; Do snakes climb trees, by L. E. Theiss, p. 109; Charles Howard 
Shinn, Apr. 29, 1852-Dec. 2, 1924, p. 110; Do you know what a sprag is, by 
S. J. Record, p. 114; A massive oak in Illinois, by R. B. Miller, p. 124. : 

Bulletin de la Société centrale forestiére de Belgique, Jan. 1925—Nos foréts 
domaniales, by N. I. Crahay, p. 3-23; Le genre Scolytus et la question de 
! orme, by A. Clarinval. p. 24-35; Les bois a l’exposition de Wembley, by G. 

. 36-41. 

rE igate N das gesamte forstwesen, 1924.—Zur lehre von den durchforst- 

ungen und lichtungen, by J. Dimitz, p. 97-105; Die bestandesaufnahme nach 
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dem verfahren des massenmittelstammes und nach stammklassen gleicher 
masse, by W. Neubauer, p. 105-15; Waldbauliche folgerungen aus studien 
‘iiber die variation des blattcharakters unserer holzarten, by M. Schreiber, p. 
116-58; Ueber den samenabfall in weissf6hrenbestanden, by A. P. Tolsky, 
p. 153-9; Die neuesten erfahrungen itber die nonne in Bohmen, by J. Ru- 
zicka, p. 159-85. 


Forest leaves, Feb. 1925.—The forest tree nursery situation, by J. W. Keller, p. 
3-4; Winter injury, by W. A. McCubbin, p. 4-5; State forests and state for- 
est parks for recreational use, by R. Y. Stuart, p. 6-8; Important tree places 
in Pennsylvania, by J. S. Illick, p. 8-10; Narrative of the annual meeting 
of the Pennsylvania forestry association, p. 1-2, 11-14; The maple syrup an 


sugar industry in Somerset county, by S. L. Kurtz, p. 15-16. aay 


Forstwissenschaftliches centralblatt, Nov. 1, 1924—Ziele und methoden der forst- 
lichen forschung, by W. Hohenadl, p. 611-25; Zur wirtschaft im Hoch- 
spessart, by D. Dotzel, p. 626-32; Untersuchungen iiber bleichsand-und or- 
terdebildungen in waldbéden, by H. Niklas, p. 632-6; Ueber den raupen- 
frass und windbruch in den kgl. preuss. forsten in den jahren 1791-1794, 
by Siissmann, p. 637-44. 


Forstwissenschaftliches centralblatt, Nov. 15, 1924—Streudtingung und draht- 
wurmbefall, by K, Escherich, p. 645-8. 


Forstwissenschaftliches centralblatt, Dec. 1, 1924—-Untersuchungen .zwecks ra- 


tioneller ausgestaltung von bremsmitteln im modernen riesbetried, by T. 
Miura, p. 693-709. 


Forstwissenschaftliches centralblatt, Jan. 1, 1925.—Eine reise ins norddeutsche 
eulengebiet: forstentomologische betrachtungen, by K. Escherich, p. 2-20; 
Forstlicher machinenbetrieb, by K. Beringer, p. 21-7; Aus der badischer 
forstverwaltung, by Stephani, p. 27-31. 


Illustrated Canadian forest and outdoors, Feb. 1925.—The work of twenty-five 
years in retrospect and in prospect, by C. D. Howe, p. 77-9; Celebrating 
our 25th birthday, p. 80-2, 95-7; Murdering trees for the buzz-saw, by A. 
H. Richardson, p. 86; Trees to solve the prairie riddle, by A. Mitchell, p. 
90-2; Forest protection in New Brunswick, by L. S. Webb, p. 93-4; Pro- 
tecting the wood-using industries, by E. Wilson, p. 99; German forestry 
depends on roads, by C. A. Schenck, p. 101; Extensive vs. intensive re- 
oan by W.-M. Robertson, p. 113; The Imperial forestry institute, p. 

Indian forester, Jan. 1925——The commercial exploitation of Indian forests, by 
P. G. Menon, p. 11-14; Artificial monsoons, by S. Fitzgerald, p. 14-16; The 
manufacture of cutch in-northern Siam, p. 24-8; Portable jungle sawmill 
machinery, by T. S. Pipe, p. 28-40. 

Journal forestier suisse, Feb. 1925.—La Finlande forestiére, by H. Badoux, p. 
29-32; Les montagnes de la commune de Morges, by A. Pillichody, p. 33-40; 
Les taillis de chataignier et la fabrication des clotures en Suisse romande, 
by M. Moreillon, p. 40-44. 

Journal of forestry, Feb. 1925—Charles Howard Shinn, 1852-1924, p. 105-6; 
Edward Augustus Bowers, p. 107; Education in forestry, by H. S. Graves, 
p. 108-25; Some cosmic relationships: comment on Col. Graves’ paper, by 
R. D. Forbes, p. 126-7; Is there a solution to our forest problem, by T. F. 
Hunt, p. 128-35; Flexible rotation in American forest organization, by B. 


P. Kirkland, p. 136-47; Revised volume tables for second-growth redwood, 


by D. Bruce and F. X. Schumacher, p. 148-55; Growth and its relation 
to thinning, by C. H. Guise, p. 156-9; Forest types of the northern swamps, 
by G. Stewart, p. 160-72: Recreational limitations to silviculture in the Adi- 
rondacks, by R. Marshall, p. 173-8; Red as a protective color in vegetation, 
by R. B. Harvey, p. 179-80; Relative water-holding capacity of sphagnum 
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; and tree moss, by J. F. Kummel, p. 181-2; An instrument for measuring in- 
a” crement cores, by D. Dunning, p. 183-4; Imperial torestry institute, p. 195; 
‘: Redwood in New Zealand, p. 195-6. = , 
Revue des eaux et foréts, Jan. 1925—Coupons-nous plus de bois qu’avant la 
~» guerre, by A. Arnould, p. 1-15; La végétation forestiére dans la zone po- 
_laire, by C. Morel, p. 16-20; Le Congres international du bois a Lyon, 29-31 
_ octobre 1924, by P. Guinier, p. 21-33. _ ; 
Schweizerische Zeitschrift fiir forstwesen, Jan. 1925:—Forstmeister Kasthofer 
und seine zeit, by R. Balsiger, p. 1-10; Holz in der landwirtschaftlichen 
_baupraxis, by J. Ffister,.p. 10-14; Ueber die bildung der starkeklassen bei 
eimrichtungsarbeiten, by H. Knuchel, p. 15-20; Eigenartiger sturmschaden, 
-by..G. Hitz;-p. 20-3. ald, S 
Société forestiére de Franche-Comté. Bulletin trimestriel, Dec. 1924—En marge: 
_d’um aménagement de sapiniére en Alsace, by C. de Lesseaux, p. 406-12; 
- Liarticle 2 de la loi du 26 mars 1924 concernant les mesures a prendre contre’ 
les. incendies en foréts, by L.. Viellard, p. 412-15; Coupe de conversion, by: 
_. A, Schaeffer, p. 416-20; De quelques causes peu connues qui influent sur, 
la végétation forestiére, by G. Vaulot, p. 424-30. ee 
Tharander forstliches jahrbuch, 1924—-Professor Richard Beck, p. 241-6; Die 
. anwendung der bodenreinertragslehre mit besonderer berticksichtigung der 
sachsischen staatsforsten, by Martin, p. 247-60; Ergebnisse der fritheren, 
fichtensamendarre zu Wildenthal im sachsischen Erzgebirge und anschliessendé 
'gedanken uber ausnutzung des heurigen samenjahres in den oberen lagen 
des genannten gebirges, by R- Spindler, p. 261-73. 
Tree talk, winter, 1925—What is “heal collar,” by O. W. Spicer, p. 11-13; Trees 
and lightning strokes, by C. T. Marvin, p. 19-21; Feeding our. shade trees, 
by G. M. Codding, p. 22-3; The forest fire, by R. W. Birdseye, p. 31-2. 
Zeitschrift fiir forst-und jagdwesen, Dec. 1924.—Zur saatgutsortierung, by M. 
Kienitz, p. 710-16; Forstliche notwendigkeiten, by Rebel, p. 716-25; Ueber 
starke durchforstungen und ihre kontrolle, by Rave, p. 726-30 ; Zur frage 
der ausfithrung der forleulenprobesammlungen, by Hilf and Wittich, p. 730-2; 
Zur produktivitatstheorie, by K. Lietmann, p. 7352-8. 


NOTES 


' NOT FOG BUT FIRE FIGHTING 
Editor : 


Your attention is called to a gross misstatement of facts in a note 
that appeared on page 94 of the January issue of the Journal. The note 
in question is a Jules Verne version of the fire quenching abilities of 
a Pacific fog. 

While it is true that fog partly checked the spread of this fire 
during parts of several days by raising the relative humidity the fire 
was by no means quenched. Fire lines had been previously constructed 
entirely around the burning area, but were being patrolled awaiting the 
arrival of rain, which came September 22. It rained heavily for 36 
hours, but within a few hours after the weather cleared it was again 
necessary to put men back on the fire until more rain fell. 

The Journal wishes to publish facts only, and being on this particu- 
lar fire myself during the fog period and thereafter, I know whereof I 
speak, which is further attested by the signature of the Supervisor, who 
visited the fire. 

Olympia, Washington, Feb. 2, 1925 J. H. BILLInGsLEa 
R. L. FRoMME 
EUROPEAN TOUR 

Dr. C. A. Schenck, former director of the Biltmore Forest School, 
will guide the party of students from the Pennsylvania State Forest 
School at Mont Alto, on their annual tour of the forests of Germany 
and Switzerland. 

Dr. J. V. Hofmann, former director of the U. S. Wind River For- 
est Experiment Station, will have charge of the party, which will con- 
sist of not more than 20 men, and will include as many members of 
other forest schools as can -be accommodated. 

The party will sail from New York on March 28 and Dr. C. A. 
Schenck will conduct lectures in Silviculture and Management on the 
outward voyage, continuing the series of lectures given at Mont Alto 
early in January. 

During the tour through the German and Swiss forests with the 
Mont Alto Forest School students last year, Dr. Schenck was able to se- 
cure the services of the forester in charge, with the history and work- 
ing plans, and often invaluable historical maps. His knowledge of the 
American and European forest conditions leaves him without a peer as 
a guide and lecturer in this field. 

The tour will also include some of the French forests. 
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THINNING EXPERIMENTS IN SCOTCH PINE (PINUS SYLVESTRIS) 
IN SWEDEN* 


The data presented here are for thinning experiments in pine for- 
ests near Bispgarden in Jamtland, Sweden. Experiment No. 40, Plot 
I, was established in 1905 in a then 60-year old, very densely stocked 
natural stand. A heavy low thinning was made at that time, followed by 
a similar one five years later when the stand was 65 years old. At 70 
and 75 years of age, extra heavy low thinnings were made, the last in 
1920. In connection with this last thinning an unthinned area in the 
same stand situated similarly to the thinned plot was measured for 


comparative purposes. 


The total number of trees was reduced from 4,550 per acre at 60 
years of age to 405 per acre at 75 years. In the unthinned stand there 
remained at 75 years a total of 2,812 trees per acre. The total volume 
production (up to 75 years) was greatest in the thinned stand with 
5,090 cubic feet per acre, of which 3,310 cubic feet, or 65 per cent, was 
taken out in the form of thinnings in the course of the four thinning 
operations. The volume of the unthinned stands was 4,080 cubic feet 
per acre at the same age. 

The radial growth at breast height was obtained for the last 20 
years with the increment borer. It was found that the growth before the 
thinnings, at 60 years of age, was the same on both plots, but that the 
radial growth gradually increased in the thinned stands. This increased 
growth was found to be in keeping with the increase in volume produc- 
tion. Furthermore, it indicated the radial growth in the different years, 
and in particular emphasized the general variations in climatic condi- 
tions for the period. 

Of special interest is the current growth. For the past three 5-year 
periods, this has been respectively 46, 100.6, and 108.5 cubic feet per 
acre per year. A summary of the data in 1920 for the thinned and un- 
thinned plots at 75 years of age is as follows, all figures being on a per 
acre basis: 


After Thinning 
Condition Total Basal Average Volume Av. Diam. of be Total 
of Plot Trees Area Height Breast High Thinnings |Production 
Sen bite Feet Inches Cw. het. Curis Cw. Fe. 
Thinned..... 405 73.40 48.6 Bile) 1,780 3,310 5,090 
Unthinned... 2,812 184.40 42.0 3.46 | ASO8Oue a ohrstars 4,080 


*Skogsbruk, | Trivaru-och-Pappersindustrie, Specialkatalog, Jubileums- 
utstallningen i Géteberg 1923, pp. 102-103. Translated by E. J. Hanzlik. 
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The four thinnings have taken out a total volume of 3,310 cubic 
feet per acre in the 15-year period (1905 to 1920). The thinning 
percentages amounted to 34.5 in 1905, 26.2 in 1910, 21.6 in 1915, and 
29.1 in 1920. 

E, J. HANZLICK. 


A FORMULA FOR THE SCRIBNER RULE 


At least two attempts have been made in the past to express the 
values of the Scribner Rule in algebraic form. The first was by Dan- 
iels, who used the equation of the parabola V—=a D?-+B D-+C, which 
is consistent with Clark’s work in deriving the International Rule. His 
method of determining the constants by means of only three values is, 
however, crude and inaccurate, for different triads of values will yield 
radically different constants. His result (modified to apply to 16-foot 
logs), is V=.74 D? —.73 D—31. It seems probable that there was some 
mistake in his computations, for the resulting equation does not agree 
with a single value from the rule. 


The second attempt was by McKenzie, who by a rather involved 
and unsatisfactory process of reasoning produced: 


ee i: Deed 
V=|(1—.266) = —3 IL. 


For 16-foot logs this reduces to V=.77 D?—48. 


A preferable method appears to be to accept the formula suggested 
by Daniels, but to determine the constants therein by the method of least 
squares. If this be done, using values from 6 to 40 inches, but to 
shorten the computation using the values for even inches only, the fol- 
lowing equation results: V=.79 D*-2D-4.. This agrees very closely 
with that for the 44 inch International Rule, which, when modified to 
apply to 16-foot logs becomes: V==.80 D?—1.4 D— 4. 


The extension of the Scribner values to large diameters by the U. 
5. Forest Service was by an entirely different method. It is therefore 
of interest to compare the three formulae with the Forest Service stand- 
ard table. I*or D100 inches we have: 


Damels. formula .. ...) de. Chee ee 7296 
NMeKenzie’s formula ., 1.0. chu ees Ae 7652 
React squate formula. . noc sece ene eee 7696 


Pores service standard valtie@rgnc es | ao cence een 7/20 


er ee ae ey 


eee OPE. Ree 


~e ? 


- 
- 


The superiority of the new formula, particularly for the smaller 


_ diameters, is apparent. 


With this formula it is possible to obtain an algebraic expression 


for overrun, if we accept the essential accuracy of the International 


Rule. The difference between the International and Scribner values is: 
(.88D2—1.52D—4) — (.79D?—2D?—_4) =.09D?=.48D. 
Expressed in per cent of the aaa values this is: 
.09D?+.48D 285! 
59 pP_2D_4* =100—LT, rien — oo 2,t 
all terms of this series after the first fee bas eruninie In a sim- 
ilar way, for the ie % inch kerf rule the overrun per cent is: 


200 
i eae 


In both cases the importance of the terms containing D indicates 
the high influence of log diameter on overrun. 
—Dona_p Bruce. 


SOCIETY AFFAIRS 
NEw GLAND SECTION ; 


The New England Section held its annual meeting in Boston on 
February 13. The general subject of discussion was present policies 
and future plans in forestry departments of the New England States 
presented by representatives of each of the New England state forest 
departments except Rhode Island. About 50 members and 8 guests 
were present. Prof. R. C. Hawley, Yale School of Forestry, was 
elected chairman and H. O. Cook of the Massachusetts Department of 
Conservation was made secretary. 

The business session aroused considerable discussion and at its 
close two resolutions were passed, the first condemned the “Outlook” 
for the Gregg article criticising the Forest Service and the second, 
which concerns the members of the Society follows. 

“We hold that the profession of forestry is not confined in its 
scope to technical facts, but includes also the economic field embracing 
forest policy and legislation, be it resolved that we protest against the 
action of the Executive Council seeking to prevent the participation of 
the Society in questions of policy and legislation and declare that in our 
belief the scope of the Society should be as broad as the profession of 
forestry itself.” 


CENTRAL Rocky Mountain ELECTION 


At the recent election of the Central Rocky Mountain Section, 
Prof. Gordon Parker of Colorado Springs, Colorado, was elected chair- 
man; Mr. Ress Phillips of Colorado Springs, vice chairman; Mr. E. S. 
Keithley, also of Colorado Springs, was elected secretary-treasurer. Mr. 
Parker may be addressed in care of Colorado College, and all the other 
gentlemen, in care of the Forest Service. 


E. W. TInKeEr. 


NorRTHERN OuI0 VALLEY SECTION OF THE SOCIETY OF AMERICAN 
FORESTERS 
Minutes of the Second Annual Meeting 
Clifty Falls Park, Ind., Oct. 16, 17 and 18, 1924. 
The Second Annual Meeting of the Ohio Valley Section of the So- 
ciety of American Foresters was held at Madison, Indiana, October iter 


17 and 18, 1924, at the Clifty Falls Park, and at the Clark County State 
Forest at Henryville, Indiana. 
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Business Meeting at Clifty Hotel, October 16 
The meeting was called to order at 8:10 P. M. by Chairman 
Burr N. Prentice of Purdue University. 
The following members and visiting foresters were present: 

Burr N. Prentice, Purdue. 

L. J. Young, Ann Arbor. 

P. A. Herbert, East Lansing. 

C. C. Deam, Indianapolis. 

G. R. Phillips, Indianapolis. 

Edmund Secrest, Wooster. 

F. W. Dean, Wooster. 

O. A. Alderman, Wooster. 

‘Brewster, Cincinnati. 

B. E. Leete, Portsmouth. 

Visitors: 

Sen. Guthrie of Indiana Conservation Commission. 

J. A. Mitchell of Lake States Section. 

J. J. Crumley, Athens, Ohio. 

G. C. Martin, Chillicothe, Ohio. 

John Withers, New Marshfield, Ohio. 

Clyde Withers, New Marshfield, Ohio. 

S. G. Harry, Wooster. 

The minutes of the first annual meeting at Wooster, Ohio, Nov. 
2 and 3, 1923, were read and approved. 

State Forester Secrest gave a report with reference to the pros- 
pects of securing an Ohio Valley Forest Experiment Station. He said 
that the U. S. Forest Service is trying to get two more stations. While 
there had been no chance of the Forest Service securing these stations 
the past year there were hopes that it might be able to do so in the com- 
ing year. 

Secretary Russell Watson was expected to be present at this meet- 
ing, but was unable to do so. On account of his removal to Wisconsin, 
he has now become affiliated with the Lake States Section. In his ab- 
sence, Bernard E. Leete of Portsmouth, Ohio, was appointed Secretary 
pro tem. 

Professor L. J. Young, Chairman of the Membership Committee, 
reported that the names of all prospective members had been acted upon 
by the committee which had forwarded its recommendations to Prof. 
Bryant, of New Haven. 
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State Forester Secrest urged that we should try to increase the 
membership of our section pointing out that there were still a consid- 
erable number of foresters within our territory who were not members 
of the’ Society. The constitutional provisions regarding membership 

“were discussed by various members present. 

Prof. Prentice called attention to the great need of securing ap- 
propriations to make the Clarke-McNary Act operative, and that ap- 
propriations were just as essential under this act as under the Weeks 
Law. 


Mr. Brewster of Cincinnati suggested that the Chairman appoint a 
committee that should write every senator and congressman urging them 
to support acts of appropriation to make the Clarke-McNary Act ef- 
fective, and that this committee report at the next meeting and give their 
replies. This motion was seconded and passed. 

Chairman Prentice called the attention of the meeting to the pro- 
posal for the employment of a paid secretary for the National Society 
who should also participate in the sectional meetings. Reference was 
made to the Journal and to the reports from the other sections, especial- 
ly to the New England section where a majority is reported as favoring 
this proposal. There was no definite expression of opinion as to this 
matter by the meeting, 


It was voted that the Chair appoint a nominating committee which 
should report on Saturday its nominations of officers for the section 


for the ensuing year, Young, Brewster and Leete were named by Prof. 
Prentice. 


An address of welcome was made by Senator W. A. Guthrie, 
Chairman of the Conservation Commission of Indiana. Senator Guth- 
rie first outlined the plans for Friday, especially the proposed excursion 
to the State Forest at Henryville. He then told in outline of the devel- 
opment of conservation and forestry in Indiana. In 1904 a law and 
appropriation had been adopted for the acquisition of 2,000 acres in 
Clark county, land which comprised 17 run-down farms, the very poor- 
est in the state and from which even the timber had been all stripped 
off. This was bought as an experimental area, and the speaker com- 
mented upon the regrowth that had been secured on this state forest 
both through planting and by natural regeneration. He said that U. S. 
Forester Greeley and Mr. Tillotson of the Forest Service had estimated 
that the State should acquire two and one-half million acres of land for 
state forests. The sites of early settlement in Indiana had been on the 
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southern hills, where 85,000 acres of woodland per year had been de- 
nuded. The high flats had been in years past covered with magnificent 
stands of white oak timber. Some of the areas that had been acquired 
as game refuges and state parks were described. Senator Guthrie ex- 
pressed the opinion that the private operator was not likely to practice 
forestry. Public ownership only will work, he said. Mention was made 


of the Indiana Forest Tax Law, and in closing of the public attitude 


toward forestry—the cropping of timber in Indiana. The meeting ad-’ 
journed at 9:50 p. m. 


Friday, October 17th, 1924—Excursion to Henryville 


The section started out by automobile for the State Forest at Hen- 
ryville at a seasonable hour, and for about two hours previous to the 
noonday repast explored the State Forest and inspected the greatly di- 
versified experiments in forest planting that have been under- 
taken under the direction of State Forester Deam. Each visiting 
member was provided with a copy of Bulletin No. 6 of the Division of 
Forestry entitled “Guide to the Clark County State Forest.” This bul- 
letin gives a detailed record of each plot and plantation. The highest 
point of the Forest was visited before the return to the Administration 
Building, where all partook of an excellent chicken dinner served out- 
doors by the Ladies’ Aid Society of Henryville. After dinner still 
other sections of the forest were visited, particular attention being 
given the plantation work, not to mention the individual studies made 
en route in the palatability of the indigenous hickory nuts and persim- 
mons. Completing the tour of the Forest, a group photograph of the 
party was taken in front of the Administration Building and the 
automobiles were again brought into service and headed at least some 
of the time toward the Clifty Hotel which was reached by somewhat 
devious routes shortly after nightfall. . 

Arriving at the hotel, the Section enjoyed a banquet arranged 
there by the Indiana Conservation Commission. Postprandially, the 
principal feature of the occasion was an address by Colonel Richard 
Lieber, Director of the Indiana Conservation Commission, on “Forestry 
in Relation to the Public Welfare,” which was very much enjoyed by 


all present. 
Saturday, October 18, 1924 


The Section and others interested in the proceedings met in the 
Assembly Room of Clifty Hotel for the open meeting whose time of 
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beginning was advanced about an hour in order to facilitate an early 
closing. The meeting was called*to order at 8:10 A. M. by Chairman 
Burr N. Prentice of Purdue. 

Prof. L. J. Young, of Ann Arbor, extended to the Section an in- 
vitation to meet in Michigan for its next annual meeting, the details 
and arrangements to be worked out in cooperation with Prof. A. K. 
Chittenden of East Lansing. The Section voted its acceptance. 

The nominating committee made its report and proposed the 
following names as officers for the coming year: 

Chairman, L. J. Young. 

Secretary, A. K. Chittenden. 

Member of Executive Committee, Edmund Secrest. 

The Section approved the report and these members were elected 
as nominated. 

George R. Phillips, Assistant State Forester of Indiana, was the 
first on the speaking program, and addressed the meeting on “Wood- 
land Inspection Under the Indiana Forest Land Tax Reduction Act.” 
An abstract of his paper will be found in the appendix to these minutes, 
and a copy of the entire paper is in the secretarial files of the Section. 

The next paper on the program was “Forest Fire Protection in 
Ohio,” by Bernard E. Leete, in charge of forest protection in that 
State. An abstract of this paper is in the appendix, 

Third on the program, State Forester Deam of Indiana addressed 
the meeting on “Some New Aspects of Forest Taxation.” The pro 
tem. secretary was unable to properly record the inimitable wit which 
pervaded Mr. Deam’s remarks, and which delighted the assembly in 
spite of the rather somber color of his topic. 

Prof. L. J. Young of Michigan next held the floor and ably dis- 
cussed the intricacies of a proposed forest type classification for. the 
Lake States. An attempt has been made to indicate the trend of his 
remarks in the appendix hereto attached. 

At the close of Prof. Young’s paper, Brewster of Cincinnati 
proposed that the Chair appoint a committee and present at the next 
meeting a tentative outline for a forest type classification for the Ohio 
Valley, the same to be presented at our next meeting. The motion was 
seconded and passed. 


Dr. Elliott of Purdue University sent his regrets at being un- 
able to attend the meeting of the Section. 


Dr. J. Stanley Coulter, dean of the School of Science at Purdue 
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and a member of the Conservation Commission, was also scheduled to 
speak at this time, his topic being “The Immediate Problem.” All pres- 
ent regretted that it was not possible to hear Dr. Elliott and Dr. Coulter. 
Mr. Raphael Zon, director of the Lake States Forest Experiment 
Station, was also unable to attend the meeting, but J. A. Mitchell was 
able to represent the Station and gave a brief outline of some features 


- of its program. 


“The order of the meeting next called for the reports of the State 
Foresters. State Forester Deam also made some remarks as to progress 
in forestry in Indiana. 

The meeting yoted to send abstracts of the various talks to the 
Journal of Forestry, that the secretary write a letter of thanks to the 
Conservation Commission of Indiana, and also to the Ladies of Henry- 
ville for their respective kindnesses in providing for the entertainment 
of the Section. 

The meeting adjourned for an early dinner at the Clifty Hotel. 
After-dinner—Senator-—Guthrie urged that the members in returning 
should take the time, if possible, to see some of the scenic features of 
the Clifty Falls State Park and also some other points of-interest that 
could well be taken in by those returning home over a northerly route. 
This kind invitation was accepted in whole or in part by those whose 
itinerary permitted, but several had to leave immediately for distant 
destinations and the number was limited to those who were able to in- 
dulge in further sightseeing. All left with a feeling that the meeting 
had been a marked success in every way. i 

BERNARD E. LEETE, Secretary pro tem. i 


NORTH PACIFIC SECTION 
The officers of the North Pacific Section for 1925 are as follows: 
Chairman 
A. W. Cooper, Western Pine Manufacturers’ Association, Port- 
land, Oregon. 
Secretary-Treasurer 
A. J. Jaenicke, U. S. Forest Service, Portland, Oregon. 
Executive Committee 
George W. Peavy, Oregon Agricultural College, Corvallis, Oregon ; 
and Messrs. A. W. Cooper, and A. J. Jaenicke. 
“The membership of the North Pacific section includes Oregon, 
Washington, British Columbia and Alaska, There are 95 members and 
senior members on the roster. A. J. JAENICKE, Secretary- Treasurer. 


Forest Planting Stock 


Write Now for Price List 


PIEDMONT FORESTRY COMPANY 
BOUND BROOK, N. J. 


Forest Management Plans. Economic and Statistical Studies. 
Valuation Surveys Studies in Industrial Resources 


BANZHAF & WATSON, INC. 


Chamber of Commerce Building - MILWAUKEE, WISCONSIN 


TREES FOR FOREST PLANTING 


CONIFERS ONLY 


NURSERIES AT KEENE, N. H. 
Write Us For Price List 


KEENE FORESTRY ASSOCIATION 
KEENE, N. H. 


WILLIAM T. COX 


Consulting Forester 
Forest Engineer 


Facts determined and advice given concerning all phases of forestry— 
trees, timber estimates, appraisals, lumbering, forest products, fire and insect 
damages, tree planting, management of woodland properties, timber invest- 
ments. 
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The New York State College of Forestry 
ee (KY oes 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science. and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, and experimental pulp mill, a well-equipped sawmill, a complete arpa plant. 
and an excellent reference library offer unusual opportunities for investigative work. 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


Offers specialized graduate training, leading to the degree of Master of 
Forestry, in the following fields: Silviculture and Management, Wood 
Technology, Forest Entomology, Dendrology, and (in co-operation with the 
Graduate School of Business Administration) the Lumber Business. 


For further particulars, address 


RICHARD T. FISHER Jamaica Plain, Mass. 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of Science in Forestry. ~ 
Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 
For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


Evergreens for Forestry Planting 


| WRITE FOR PRICE LIST 


The North-Eastern Forestry Co. 


Cheshire, Connecticut 


A Comprehensive Inventory of the Forests of the World 


“As a guide to the forest resources of the nations and the world, as an analysis 
of the factors affecting the development of forest policies, and as a record of the 
progress of forest conservation in different countries, this book will have unique 
value to economists, administrators, foresters, exporters, importers, and users of 


forest products.”’—Gifford Pinchot. 


FOREST RESOURCES OF THE WORLD 


By Rapa. Zon and Witu1aM N. SPpaARHAWE, Forest Economists, Forest Service, 
United States Department of Agriculture, With an Introduction by 
GIFFORD PINCHOT 


TWO VOLUMES, 997 pages, 6x9, 16 colored maps, $12.00 net, postpaid. 


The book discusses for all the forest regions I. General Forest Situation in the 
of the world such topics as: World. : gern 
Forest area— II. The Forest Situation in Europe. 
Character and distribution of forest— III. The Forest Situation in Asia, 
Stand of timber ownership— IV. The Forest Situation in Northern 
Growth— © North America. 
Cut— V. The Forest Situation in Central 
Exports— : America, Mexico and the West 
Imports— Indies. ; : ; 
Consumption— VI. The Forest Situation in South 
Industries— America. Meds 2 
Forestry movement and legislation— VII. The Forest Situation in Africa, ‘ 
Secondary products— VIII. The Forest Situation in Australia 
Etc., ete. and Oceania. 
The 16 maps in colors showing forest IX. Forest Resources Other Than 
Teron’. of the various countries are especially Timber. 
valuable. 


The Economic Problem of Securing an Adequate Supply of Paper 


A graphic presentation of one of the vital economic problems of the day— 
the securing of an adequate supply of paper. 

The book is of special interest to everyone connected with the pulp and paper 
industry and equally so to all users-of print paper. It points out clearly what 
must be done to develop sufficiently our supply of pulpwoods. It shows the 
steps necessary in forest conservation and discusses the subject from the prac- 
tical viewpoint of industrial needs. 


PULPWOOD and WOOD PULP in NORTH AMERICA 


By Royal S. Kellogg 
Author of Lumber and Its Uses, The Cost e Growing Timber, The Timber Supply of the United 
ytales, etc. 
270 pages, 6x9, 87 illustrations, $4.00 net, postpaid 

The book describes the pulpwood industry, the processes of making paper pulp from wood, 
the timber supply of North America, the need for increased timber production and the future 
possibilities of the pulp and paper industry. Detailed statistics of production and consumption 
since the establishment of the industry are given in the appendix and shown in the text by 
means of graphic charts of unusual effectiveness. 


: OD PULP 10.—What We Have 
1.—Recording Materials 11.—Forest Ownership 


2.—Processes TIMBER PRODUCTION 


3.—Consumption of Wood Pulp in North 12.—The Need for Forestry 

America 13.—The Chance for Forestry 

. PULPWOODS 14.—The Methods of Forestry 

4.—Logging 15.—The Hazards of Forestry 
5.—The Unit of Measurement 16.—The Cost of Forestry 
6.—Pulpwood Grades 17.—The Responsibility for Forestry 
7.—Pulpwood Used in North America 18.—What Should Be Done 
8.—Properties of American Pulpwood A PERMANENT 

e TIMBER SUPPLY PULP AND PAPER INDUSTRY 
9.—Forest Regions 


19.—To Grow More Wood. 
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Order Your Copy Now From the SECRETARY, SOCIETY OF AMERICAN 
FORESTERS, 930 F. Street, Northwest, Washington, D. C. 


YALE SCHOOL OF FORESTRY 
Established in 1900 

A graduate department of Yale University, offering a two- 
years technical course in forestry leading to the degree of Master 
of Forestry. 

Special a are provided for advanced work and re- 
search in the laberatories and the school forests. 

For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U.S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree. Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of Science 
at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Spcings. 


Send for a Prospectus. 


The Idaho School of Forestry 


Offers thorough training in Practical Forestry, preparing for Federal, State and pri- 
vate work. 

Four and Five Year Courses, leading to the degrees of Bachelor of Science in Forestry 
and Master of Science in Forestry respectively. Opportunity is given for specialization 
in General Forestry, Logging Engineering, and Range Management. 

Large logging and milling operations, important wood working industries, also exten- 
sive federal, state and private forests near at hand. Address— 


Dean, School of Forestry, 
University of Idaho, Moscow, Idaho 


AMERICAN FOREST REGULATION 6 iys)iiihes 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
rotations, normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. : : ; 

Part 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 5 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and on 


Savoie forests, France. a 
Paper Edition, $2.75—Cloth Edition, $3.25 
If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash orders 
of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 postpaid) 
has been established for the paper edition of American Forest Regulation without part 2, 


which may be too advanced for the needs of some forest schools. 
Order direct from T. S. WOOLSEY, Jr., New Haven, Conn, 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


WILEY FORESTRY BOOKS 


READY JULY ist! 


Second Edition, Thoroughly Revised and Reset 


Elements of Forestry 


By Franxutn Moon, B. A., M. F., Dean, and Netson C. Brown, 
B. A., M. F., Professor of Forest Utilization, The New York 
State College of Forestry at Syracuse University. 


The authors have prepared a work, general in scope, gathering data 
from sources not readily available, and have presented the information in a 
form easily grasped by the reader. 


In the Second Edition, statistics and policies have been brought up to 
date and new chapters have been added covering phases of state and national 
forest practice which have developed to a marked degree within the past 
ten years. 


This new edition, we predict, will meet with a cordial reception by those 
who have long used the first printing with so much satisfaction. 


The American Lumber Industry 
By Nrtson C. Brown, B. A., M. F. 
279 pages. 6 by 9. 35 figures. Cloth, $3.00. 


Logging: The Principles and General Methods of Operation in the United 
States. Second Edition. 


By Ratpx Ciement Bryant, F. E., M. A, Manufacturers’ Asso- 
ciation, Professor of Lumbering, Yale University. 
529 pages. 6 by 9. 165 figures. Cloth, $4.50. 


The Valuation of American Timberlands 


By K. W. Woopwarp, Professor of Forestry, New Hampshire 
State College. 
253 pages. 6 by 9. 


13 figures. Cloth, $3.00. 


Field and Office Handbook-of Forest Mensuration 

By Huco WInKENWErRDER, Professor of Forestry and Dean of the 

College of Forestry, and Exias T. Ciarkx, Professor of Forestry, 
University of Washington. 

133 pages. 5 by 7%. Flexible binding, $2.00. 


Copies will be gladly sent on Free Examination terms. 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue New York 
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Estimating of Timber Resources....... 


E. J. Hanzlik. 


The Spruce Budworm in New Mexico. 
W. J. Perry. 
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